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partlcﬁpants vere pre- and post-tested in: science subject matter .
competency; understandrng of seience; attitudes toward mathematics,
sc‘ence, s¢ience teaching, and laboratagpy work; and the -nature of the
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an exténsive profile of the participants® teaching experience. Among

" " +he conclusions derived from the data wvere: little change was noted

‘on the participant.attitude measures used as pre- and post-tests; in
‘" general, partlclpants \ere pleased with the program; the participants
'“entered the program in generallg good agreemept with'science | .
educators as to the types of activities which should be used for
secondary 4cience instruct ton, and the progranm streng*hened this
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subject matter competenc es .by the completlon of the program. o D
(!LH) K R L .

\ \ . N
» B ¢ v

. . ’
*******,***bfﬁ*****************4*****************#**}*********4****##**
* Docukents acquired by ERIC include many informal unphblished *
* naterlals not available from other sources. ZRIC makes every effort *
* to ob*tain fhe best caopy available. Nevertheless, items of *marginal #
X reprodu01b111ty are often encountered and this affects the' guality =
* of the microfiche and hardcopy reproductions ERIC makeds avallable *
* v1a the BRIC Document Reproductlon*Servicé (EDRS) . EDRS is hot Tk
* responsible for the quali y-of the orig'inal document. Reproductidns *
* x
* *

supplied by EDRS .are 'the. best' that can be made from the original,
*****f*****i‘i**************#***************#*#**#***#*#**********#*Q

-
- , .
. . < ~ b
- - ! /
. .

-




" ~
v - A . . o
. * . i L LS DEPRKTMENT DR K8 e oy Y
‘ 7] FOUTaT N A LB NS )
. . - Nat o Ne NSS TR O‘ ' "
- , . (../_/ i'."-o
.

I
V4

U
“

R

L

ln o~

D114,85

- ‘ - _ - -.

'
i;
I
a’
, .
| .
<
.
| : C
I
| R _
. ..
4 .
H
. ’
. N

5
-

~

-

SCHOOL OF EDUGATIOII .
. - lIIIIVERSITY OF SOUTH DAKOTA
.+ VERMILLION, SouTH DAKOTA

Sz or9- X¥/

]
+
-
.
-
,
—
~
N
» 3
{
L J




j

FD114285
3

.
VR . R .
.

)
R X
\
-
PN

: The Unlverslty of South Dakota
Vermlillon, South Dakota 57069

[ ( v i
. i ; 3
'l \.’ I ' R . ’ ¥ J\
) .o - .. COMPREHENS IVE PRDGRAM FOR SCIENCE TEACHER ;
Y - o ’ - EDUCATION EVALUATION REPORT NUMBER ONE, .
I © \ »  UNIVERSITY OF SOUTH DAKQTA
I : ’ * { t
. . ) R §
. ’ ' L - (
1 '
S ‘ Y
‘e - . - \,
S ‘ _“Richard L. Sagness, Ph.D. - . y g
: . Coord. of Sclence Education ) .
l ) . Wallace Bertrand
: y ., . * _Research Associate .. N -
» : -
;o .. " January, 1972 ,
. ’ B ) . . A \ N
. Preparation of thls report was supported by .

) The National Sclence Foundation Grant Number GW 6365 tof. , <




K3 . , ) ' ' . c / “
' . v, y . - ';

) 1y . ] ¢ i .
1, . |

o . ‘ . /o ‘
- ) OVERVILW ‘
/ . . .
&, Introduction ° ) . , e, .
" . ' ‘ v - B y " ¢ \
) , / . .

' the acco'npanying set of evaluation guidelines and instruments have been prepared

for the purpose of evaluating the Comprehensive Program for Science Teacher Educgtdon
at the tniversity of South bakota, An ext:ensive préfile of measures has been. €s- "
l ftablisired (some are ufider development) ‘so that a total evaluation as well as an -
evaluation of each piase can be obtained, The evaluatipn.is viewed as being develop—
mental and will be modified &3 18 dictated by the‘evaluation needs of thé Comprehensive
Programw,- It must also be emphasized that information from the evaluation will receive
major consideration in progranm decision-makimg. ‘ - .
The folloving general protednral informion is provided to facilitate the re;der
in understanding the report-of the resulfs which follows ’

f
4 >
8, ‘Program EvaluatiOn\Proce,dures and In&;rumentation . 4 ) .
! ' . N
I ’ .1, Participants . - : . . -
. Pretest data recorded in this report was collected on participants in the folloving

components, . : . ..

a, Begiuning participants in the Sequential Biology Component,
b, All participmta in the‘Sequeptial Chemistry Component
c, All participants in the Unitary CHEMS Component
- d. All participants in the Unitary General Science. Cdmponent ’
l e. All participants in the 1971-72 Academic Year Component
Pretest data was collected from the previously mentioned program componehts in
I the following ael&ctéd arcas (inatrumenr used is shown in parentheses).

a, Participantg' science subjecr matter competency (specific instruments
were develggad) -5

b, The naturé of the sciehce classroom and 1aboratory activities which

. the participants feel should be used for secendary school science

o indrrucrion (Science ClassroomActivities Checklist: “Yeacher Perceptions)
c, Participahts underaranding of science (Test on Understanding Science)

\ d. Participants' attitude¥ toward mathematics, ccience, gcience teaching,

) and labqrhtory work (Semantic Differential Test in Science)

[ 4
Post;est‘data in the a;eas mentioned previously with raference to pretesting was
collectea on those participants who had completed a component, Thoge participants who

x, are still ‘in process (e.g. Sequential) will have posttest information collected when
l they coms\lete the total:.program but will also have pre- and posttest information
' wags collected prior fo program participation by means of a tencher questionnaire,
Begided providing basic descriptive informazion (age, sex, grades taught, etc, ),

collected™for each speci"'ic sequence, I’he only Sequantial Conponent posttest infor-

mation recdyded 4n t);ia roport will be relared to the [971 Sunmer Sequence,

l thls questionnaire provides information on.the age of curricular materials used and
other variables which uaave bearing on prOgram tmpact when viewed over time,

4
; Basic ducriptive...infomtion about participants and their teaching situation
i

1 ! .
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Information on the operation of the Comp*ehensive °rogram Components was col: ected
from pa!ticipants by means of questionnaires. Basic inforpation on housing, com-
munication and othet operations-type information was collected Questionnaires wvere
developed to account for Specific differences im the operation of componefits, however,
much Qﬁ the infermation, colléated ,was common to the total _program.

I ar
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. 2. Participants Students . / o ;
‘Data was dbllected from participants' stu lents prior to® the participant entering

thehpxﬁéram. This data was collected i the £ llowing areds (instrumeat ubed 1s

shown in parentheses) . .

< ’ »

%
< a. ’The nature of the science activities which the participants do.use for
their science instruction. Thig information will glso be cpllected
on participant s students in the spring of the year follgwing completion
. of the prograp. (Science Classrobm Activities Checklist: Student
Perception..) . .
b. Students' attitudes toward science and other science’ related areas. This
* information will also haye a, follow-up,,as in 2a above, (Semantic Dif-
ferential Test in ScieﬁiE)) / e .

Student data collection in "areas such as understanding of science, science Bubject

.

L4

‘matter competency, and science procdss skills are under consideration but have not

been implemented. , . . “
’ . [
. . LR ] ~
.

All student data is in the. process of being analyzed but is not recorded in

this report. . . ] .

3. Data Analysis"( - .
' J , . . .
All data was coded, condensed where necessary, and put on cards for analysis
by computer Descriptive information Was generated using the University of South
Dakota Cross- Tabulation frogram. Significant differences between participants' pre-
and post-teét scores were determined using the University of, Souﬁh Dakota t-Tesg for
Matched Pairs Program . 3
c. Organization of the Report

The analysis and discussion of the data which follows will be presented in three
sections. These are, ir thetr order of presentation (1) Descriptive Infermation on
Participants, (2) Evaluation of Program Objectives, and (3) Program Processes
Evaluation. A fourth sectionki!Ngtessnted which provide"‘tnformation on gtaff and
participant rapk ordering of program objectives. The fifth ‘and final section
provides a brief summary. ’

»

!_s
b

A)

D. Code for Program Components

l=SequentiaL Biology Componentvf ) . ,
2=Sequential Chemistry Component » ‘. ) . .
3=Unitary CHEMS Component "y ‘ -
4=Earth Science Sectdion of the Genergl Science Comp
5=Physical Science Section of the Gerleral Scienée Component: . :
. 6=Academic, Year Component ‘ ' P
4 p
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I; DESCRIPLIVE INFORMATION ON PARTICIPANTS . L

A}

This informatidn ii btased on a’questionnaire that was sent to'each teacher
prior to participatign in the Comprehensive Prggram. The program components
represented by particfpant data are (1) beginning participants in the Summer
Biology Sequential (n=3),,(2) beginning participants in the Summer Chemistry
Sequer'tial (n=13)} 3’ Unitary CHEMS (n=29), (4) Unitary General Science - Larth
Science Section (n=25), (5) Unitary Gerderal Science - Physidal’ Science Section .
(n=25), and (6) 1971- 72 AYI (n=20), s

.

1. States Represented and Number of Participants Per State -

Figure 1, p. 180 provides information on the areal distribution of participants
by state, The data demonstrates that the Comprehensive Program at the Unive:aityl
of South Dakotg is taking a regionaI fqcus. The ptogram is evolving toward ‘the
"goal of 1Q0% regional participation. ' Note that this data reflects "some parti-
cipants who were part of a chponent that was not—included in our first (1971-72)
Comprehensive Program proposal (e g. General Sciehce Institute). The General
Science Component is an integral part of the Comprehénsive Proposal for 1972-73.

, —
|

2, \age_of Participants - : ey

The mean age of the participants in the total pfogram was 32.67 years (S.D.- .
9.38). The range in age was from 23 years, to 61. YeQrsf The Sequential and AYI
qugonents had, on.the average, '%ounger participants (x‘”30) Unitary Component
particippnts were generally somewhat older (%=34). ) ) .

-, . -/'

3. Sex of Participants o T 5

Eighty percent of thp participants were males, Thislpercentage.held.fairiy /’-\\\

‘eonstant across all componentb

Y M * I
4, Grade Levels‘at WhicH’BarFicipants Teach
- * v L

Table 1, 181 provideg information on the grade-levels at which the
participants in the various program components taught.* One of the flost striking
characteristics is the number of participants who taught at th the "juntor high"
and "hfgh schoolu levéls. Over eighty percent of the participynts either taught
full- time, or have some teaching reSponsibilitiés below grade Yen.

, ] -

»T 5, Subjects Taught

, (. wooos !

.

Table 2, p. 182 provides infdrmation on“the subject area or combination of
areas which participants taught. Seventy vercent of the participants teach more

than one subject and dpproximately 35% teach in more than two areas., It-appears that -

the nature of our ComprehensiJe Program, as-1it is evolving, allows for this type
of diversity, . . \ ‘

. ]

’ \ \ IR
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-0 FIGURE I ' )
l - © ' AREAL DISTRIBUTICH, OF PARTIC'PANTS
l . h COMPREHENS |VE SCIENCE EDUCATION PROCRAM S
‘v . X , B , \} N -~ . .
' O UNIVERSITY ™ 0DE SQUTH DAKOTA
L] Pl \
. . 1671 . !
"&’, i \ h ’ :
' . oot — _ . , '. ‘4 1 ) I , <
' ) . Number cf Partlcipants. o eIngtltute *
" S SBSC UC . UGS AYL
. - South Dakota tt 3 T4 .15 0
.\ fowa 2 5 5 9 4 .
l Nebraska - 2 57 6. 5
. Minnesota 1, 2. 6 ?
T " North Dakota ! 1 i L
’ : { o~ . :
y Hilinois
L Montana )

WI§éonsl n
Indiana,

S ; Loulsiana - ' S
o - . Q N B . v
Arizona | . . -
' ' Colardla i ? . .,
o , ' . -Kansas — ] - . . . .
' . N Maine i ‘ . . Lo
. Maryland : i v : -~
A . ’ '\"”SSOl‘H‘l e - L - L N -
l . New Jersey A I L
co: \ Ohlo "hy — - . & . / i
, ./ Denr?sylvani:a . . - . . ' : -
' . - Texas . i - R
.+ Virginta 0] - ‘ .
; ‘.. - Washingdon - . . . . .
L . .
I » ’ . . , ‘. . ~ \ .
! <o v e \ - . .
. 5 m Reglonal Participation = 76% e
. . - v . ) . . T .
N Ve B . by . [} .
i' * SB = Sequentjal-Blology Institute..- '
' . . &l o
T SC = Sequentlal Chemistry Instltute A
. . ,
’ - \ \
l UC = Unltary Chemistry Instltute - , )
ot UGS = Unl#arV\(}eneral Sclence Ins*'*ute
N L]
)
I. -~ AYl = Academic Year'lInstitute 1071 - 7?2
’ - v ) ¢ .
| Ty ' L
. N F




- - * -
. - -
. » .
0 2 «
R -~
.
N
- ", 2 -
- s -
. .
. S
. - N
. ~

—

-

g < . ' : |
5 Lo,
— . ) . ;
] N ' 4 . 1
o : ' TABLE 1 : o |
Grade Levels at Which Participants Taught
- Recorded by Program Component
’ S Program Componénts
[ ‘ - ) -
T L1 2 s | s 5 1 6 |Total \
. 5 - 1 0 0 o | o 1| o |1 ‘ >
6 0 0 |.0 | 1 0 0 1 :
| 7 0 0 0 ‘] s 1 0o | 6 .
8 0 0 0 ' 2 2 o | 4 :
9 ] o 1 1 i 1 1 1 s ( o
L] 2 h\
~ 10 1 0 o | o 0o | 2 3
. ! . 4 ‘.
11 0 0 0 | 0 0 1 1 &
- o - . o
12 0 - 0 ‘0 l 0 0 0'-| .0 . |
" - |
59 -1, 0 0 0 6 3 . o | 9. ‘. N
7-9 ‘1 I 7 407 o 1S ‘ T,
' 7-12 17 2 9. | 10,.| 48 3
-
. 10-12 . 9 l 1 18 | 21 o, N !
- , . ,; ~‘ " - - .
» 7 |y Total 3 13 29 ! 25 25 20 |115 N
. r— . .o R . i b o, A . » ’. N e

- < g .

6, Organizational Structure .of the Participanto' School System

The major organizacional structures of ‘the 112 participants’' (those who reoponded) P
home school systems were (1) K~-6, 7-8, 9-12 (28%);’ £2) K-8, 9-12 (23%); (3) K-3, e
6-8, 9-12 (20X); and (4) K-6, 7-9 1012 (19%). The organizational structure of L
the schooi system has significant effects on course. offerings and instruction; 4 .
parcicularly n scidiice and mathematics, The increasing incidence of middle schools

(e, g, K—S,‘6-8 9-12), and the resultant departmentalization for science and

mathematics instruction at lower grade levels, has definite implicationa for in- "
service and.pre-service teacher edueation. The proposal for 1972-73 contains cbﬁ-

ponents directed toward this area of concern.

2N
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Subject Araas*Participants Taught Recorded

<

TABLE .2

.

3y Program Component*:,.

A | T T
I ‘ N l- 2 ; 3 ] 4 5 g 6 ~i, Total
: A — i el
I Chemistry “ ... 0. 1 L3 0.{-0,"1 1 'S5 |
. ~ oo -7 WA ‘ ‘

l Earth Science o ¢ foo-t2 e To o2 o

| General Scierce co0 o<« 1 tTs I 5° 0 o o1r-

! 1ife ‘Science L \1&0 . 1 4.0 ; 0 A, 0 . 1

' Bhysical Science IR 1« 10 | 2 N o2 1 R

| | !
' Nathématics g P ole g 0 p1 p 1 o 0. 2
P : o e,

, .Biology\ . ) 10 VR A R I T T T
.General. Scd.ence & Physics % o 0 1,170 "o ; L |
General Science & Physics, 0 1 o 0 1 o o , 1
Chemistty,.;Biology . (7 A ‘ U
General Science & Phyaics, . . 0 3 5 0 2 3, 13

, Chemistry ' . . ' : - A
Gener&l Science & Phyaics, ‘ Ny 0~ 0 2.-.1 0 .0 1 % 3
Blology ( ' N o 3 1~ ' NS
“General Séience \&JChemistty,' 10 o fle o |® 1 1
Mathématics . o e, W t.
P - [}
‘General Scilegce: & Physics, A o to 0. 1 .0 1-
Mathematits *° - C b ' ) by
. General Science & Chemistry, 0. : 0 2 o | o 1 3
Biqlogy . -
Gereral Science & Cheintazry 0 -1 2 -1 1 2 | 7
> - » ) LY
General Science & Biology PR P N 1 c 4 7 T 10
Gendral Sgience §'Mathematics; o L o g |7 o | 15
Other than Science & Math ] ’ . - |
"General Science & Other tham o' 0 .| D . 3. '3 1 8-
$cien.ce & Math ¢+ -, ' S TS - T e

!_ Chemstry & Bfology oy d | o0 .3 0 Q|1 4; i

!' Chemistfy & Physids- ‘1 o 1 o. 2° .0 0 0o . 2.

v - - ' . " t

! Chemistry § Math & Other 0 2. o p o | 0 0o | 2
Chemistry & Math . 0,2 | 37 170 Mo ." 0 5
Chemistry & ocﬁer ; o ! 0. |1 0, 0 1 2
" Physics & Math®s Other’ o 1 0 0 0 ( 0 Lo
'Physics & Other' . 0+ 0 |14} 0¢j 0 i O 1
Total by L1 3.13 |29 23 25 , 20 113

Py { ! [ l .

lv
b
.
.l
.‘
.l
4
\l

" %% See “ode Sheet, . -

t

* Tables 5 and 7 are not
fables repredent,

-
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7, Years of Teaching Experience K-College ) \ ! ( ' )
. ™~
Twenty percent of the participants had teaching experience at the\ elementary , (

* gthool level (grades K~6)., The mean numher of yeary that these _people had taught
at the elementary sch(ol level was 6,36 years (S.D, 4,72).

. Ninety-eight percent of the participants Hadﬂcperience at .the secondax‘y school
level ‘grades-7-12), The mean number of years of experience at “the: secondary school
level tecordeﬁ by program component is provided in Table 3, . . .

. | 'TABLE 3 -,

>
N
<

A
Participants' Mean.years of Secondary School Teaching Experience -
" R * ' .+ Recorded By Program Compouent
, h Program Component ~ .
B . 8 omp . v T .
J : L C
ogl" .2 S 3 : 5 46 . Total -
: »3) (n_-l3)_ - (n=29) (n-25) (n=25) (n=20) _ (n=115)
. — a 0 o - é\ . >
* x 8.0, x $:D. .x: S.,D.. x

SD. X S,D. X  S.D. X\ 5D,
» ) o

5,00 | 1,41 (3,77 | 153 | 6,79 'B.\qu7.17]5.ozta.'35. 6.81 |4,50 | 1,44 | 6,40 |5.90

e
[
.,
d

'
—_—

ot ”

- -

-

Nincty—aight petcent of the participani‘; had not had experience. teaching
at the college level o NS

. .
A ° .

'8. Attitude of Participants Toward Teaching Science.‘\ ' . : P
. N \.v £
Participanta rated how theéy felt about, tcaching science cm a five point scale
(1ike 5 to )} dislike). Table 4 provides the mean rating of p‘articipants as_to how

"/

.
L]
- ’ .

they feel about teaching science, ’ ~ . . \u\ . R
PO NN . S . » . !
' . . TABLE 4 ° R - PR o
Participants Mnan Rating of Their Attitude Toward Teaching Scignce
Recorded By Progtam Component , o
o Program Gomponent ‘ N :'i,,‘ !
‘ i ' . » x-k) -
» LY » / ' . “‘ . . /v\ . a“
\1 2 3 4 s 6 _Total
n=3 n=13) (n=29) (n=25) ° (n=25) (n=20) (n=ll5)
i (a=d) @1y (o . i L
x §,D. ¥ S,D, 3? . x S§.b. x -S., x. S.D., xv _S,D,

»

l ttitude Rating ! 1.
1ike 54,3, |5 ’0‘.0 4,92 |0.27 | 4,90
2,1 dtalike) g L

- - : 7 = 7 : v
I o )
' ' -
» * ‘ y N . . -

. 5. . N <
0.3 !a 801 0.40 | 4.67 [0,47 | 4,60 | 0169 14.78\[ 0,47

R PN
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Pgrticipants in all components reflect a very pqsitive attitude toward‘teaching
sclencg. This is further supported by thle Zindings reported in the section Evaluatiuvn
of Program Objectives. . A - 7 ,j

\ ¢

9. Attitudes of Earticipanta Toward Students They Teach (like Stol dislike)

The genegal attitulie of the participants toward the students which they teach‘
was assess&l, They were asked to, respond how <hey felt (scale.indicated above)
toward the students in each class (period) wvhich they taught, The participants’
feelings toward thie students in all their ctasses were surmed and a mean attitude
toward students was derived

. . {i , 4 -

i ‘ N TABLE 5 *

S - : CON 4
Participants' Attitude Toward Their Students
Recorded By Program Componenta b

e . . . L)

. a .+ . Program Components ' , .

- [}
- e . [

1

1

]

1

T

l

1 o | |
1 e e e @ @ B e
R,

T

|

1

I

T

e -— ¢ - -— — ’ —* M ——
X ’S.D. X S_.9.‘ X S.Do X S.DO X S.D. X SODO X s.DO

tude Rating ' R b U B
5 to 1 dislike) * | 4.17| ,24/6,26(.45 [4.39|,62 |4,41[,527 [4,43]|,48 | 4,14(,52 | 4,34),54

+

Table ,5 provides informatian on the, attitude of participants toward the students
which they taqgnt. The participanta in all the componentg had a pogsitive attitude
toward their students. There were 22 participants who expressed an attitude value of
less than foup~ five point acale. Only one participant expressed an attitude
value of less than three. . . '

1)\
10. Participanta'ﬁttitudes Toward the Textbook Materials They Were Uaing
(like 5 to 1 dialike) .
- : "TABLE 6
. . ’
garticipants' Attitudes Toward the Textbook Matejials They Used
- : In Their. Teaching Recorded by Content Area . : -

- . .antenuggrea

l e g . Chemistry Earth  General Physical Physics Math: Bioldgy
' C ‘ Sclence Science Sg¢iemnce .
§ O . T (0=39) (n=19) (n=36) .(n=33) (n=15) (n=30) (n=23) /
c A SN
/ , ' <« X (I ¢ X X X X X .
B T T T T B
&  Attitudes Toward . p |-
. Taxtbook Materials | 395 | 321 347 | 3.5 | 3,67 1 3.3.] 3.65
l . (1iké 5 tof L-dislike) l ; : } ! .
: — - —— i ._...;,-’.,., e 7 ‘...,.  ——— her e L e

l _ | . 11 _ L
. ’ B ’ R L
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l ;o As indicated in 'rable 5, the participantg,‘xeld a moderately positive view of . ¢
the materials they med for their teaching., Earth Science, General Sclence and
.lathematics materials hold the lowest ratings., This miy be due to a somewhat
lesser degree of emphasis on the implementation of newer curriculum project materials
in these subject areas, as compared to biology, chenfistry and physica.

. -, - N
a

1, Textbook Materials Used by Participants ¢

, Participants were asked to record the textdook materials they were using,

These textbook materials haye been tabulated., Only.the most frequent textbooks
reported will Ue attached to this report, A .tabulation of all books being used has
ubeen,conpiled ais will be up—dated with _nformation from subsequent participants.

A )
The most, frequent textbooks used by participants are tabulated by subject ‘drea
in Table 7, . Y oo , . e , r
- TABLE 7 ' ' .
-Tabulation of Textbook Title Frequency by Subject

N &
.

lu.bj'ect . . . Title ‘ _ : Frequency
Biology BSCS (Green) 1963 & 1970 8
. . BSCS (blue) 1968 ' 4
' BSCS (yeilow) a o 1
Otto, Towle - Modern Biology, 1965 6
, Green, Smallwood - Biology, 2968 LA . 2
l Total Teachers Reporting . A © 36
.afarth Science , . Ramsey, Buekeley et, al, - Vlodern Earth Science, 1965 . b
i McCraken, Delher et, al. - 5asic Earth Science -1964° : 3
ESCP 22
Total Teachers Reporting oL o . v 19

. . N “
lhemiatry Metcalfe, William, Castka - Modern Chemistry, 1962 & 1966 .15
Smoot, Price, Barret - Chemistry-A Modern Approach! 1968 ) 6
Toual Teachers Reporting ) ' T 45
leneral Science Blanc, Fisher, & Gardner - kiodern Science, 1967 o ' ‘ 6
Brandweiny Stallberg, Burnett - Life Its’ Forms & Changea, 1968 . 3.
l . Total Teachers Reporting SN 42
. « - . -

. Physical Science Introductory Physical Science Group, 1967 i T 12
Brooks, Tracy, et, al, - Modern Phyoical Science, 1966 - .. 10
l Total Teachers Reporting ) . . 4l
- ‘»f““'-,——-—-"f" ’

hysics ) Dull, Metca}fe. Wildiams - Modern Phyaica, 1964 1968 K 9 .
' Dull, Metecalfe, Willi(mo, Modern Rhyoico, 1960, 1963 , ’ /]
' Harvard Project Physics . b
Physical Science Sktudy’ COmmittee (PSSC) . S |

l Total Teachers ‘chorting S L . ©o23
: . . ) . . . | .

l 12, Publication Date of the Textbooks Used t;y Participanta \ ) . Q.
The approximate mean publicatioli date ¢* the téxtbook materinls being used by ,nir« )
.ticipants for their L’eachiqgﬂwas 1966, The.mode was &t 1960 alnc, There wevs rate 19 lp
l being used, however, that were published. in the late 1950's and oné participant vas .
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- using materials published in 1953, ' e ' :

;t3°. Do Participants Classroom Activities Include Ldboratory ‘Work?

Eighty ﬁve Rcrcent of th‘e participants {nc{cated that their studense were
prov;ded with the 6pportunity to be’ involved in laboratory activities. ' :

- *
- [N

e U Amount of Time Provided For Laboratory Activities 5 ,

‘ The mean time that participantg spent 1a the ‘science laboratory per cIaaa per -
week was approximately 56 minutes, This would be the equivalent of about one class
period pcr week, Further inapection of the data shows ,that the time allocatcd to

_wo{'k in the laboratery is not consiatent across all grade 1evela and subject matter °

areas. - -] \ ‘ o )

Those science courses that were taught primarily at the 7th to 9th grade 1eve19
spent less time in the, laboratory per weék than did those taught primarily in grades
10 and up. Whé®er grade le\‘rel or subject tayght ias, the significant variable is not

detetrmined, -Participants apent approximately minutes per\class per veek in -

~

doing laboratory work .with their geperal science students, Physical sci¥nce classes ,

_ were notad aafspending approximatel'y 60 minutes pot class per week (participants
- ysing IPS were found to spend appro:d.mately 120 minutes per class per week). Life

.

) coward the “adequacy of their present facilities will be less positive,

science and ‘earth 'science courses were found to invplve ;I.aboratory work about. 30
minutes per claas per week. . - .

-

Science dourses taught in gradeo 10 qr above apent npre time in the 1aboratory

than those taught at lower grade leviels, Participants teaching biology indicated they

spent about 65 minutes per class per week in the laboratory. Chemistry and phyliqo
courses were found to involve laboratory work about 70 minutes per class per wegk.

Inopection ATof the data indicated that there may be a negative correlation between

the number of different preparations which a teacher ,has per day and the amount of
time his students spend in the laboratory. This and other pointo will be pursued in
subsequent analyses,

>
-

’

existent)

The mean ,participant rating for their school s laboratoryg, facilities was 3,50
(”é D. 1.23). General Science participants and AYI Biology participants rated ‘their
schools'science facilities somewhat lpwer than participants from other components,
may be true that if participants bégin to use the laboratory more, their feelings

Xy

16, Participants'Rating of Their La#oratory Fquipmen* and \(aterials ' / 2 _
) (5 excellent to 1 non-existent) v L

’

The mean participant rat of their schools' laboratory equipment and mtcriala

was 3,52 '(S.b, 1, 04). The General Scienca participants and AYI Biology participants

rated their schools' sciepce equipment and materials. oomwhat lower than did par-
ticipants in ‘other components. If participants begin to use the laboratory more,
their feelings toward th adequacy of their equipment and materials may changa

» ’

.
- 1

LN
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15, Participanta Rating of Their Laboratory Facilicies (5 excellent to 1 non-.
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' i 17, 'Ro Pdrticipania' Students Use A Laboratory Gulde? ‘
' * " ‘; ) 7 o -
) . ﬁ_ .
Approximately 67% of the participants responded that their students 'dd use a T

p laborajory guida., The average publication date for laboratory guides used:by gxr;(
ticipants' students was 1966, This fact, plus a.scanning-of the titles” leads one€
to conclude that the teachers are using laboreatory guifes which accompany their text-
‘bodks, ' . - /
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I1. EVALUATION OF PROGRAM OBJECTIVES.. ’
. Analysis and Discussion of the Data™- v . ’ .- .
- - 4 ’ > R : ) o
The analysis and diecuslion will be carried on with reference to the perticuLar
area which is being eviluated, ' . . . s
. P .
\ i . o - -
X, Subject Matter Competency ] .. o . < Lt S -

¢

+

. The assessment of .participants’ deve..opment i'n subfect matter cbmpetency will be
presented under the heading of each program component. This is done because specific
instruments were enerally used for ‘eack i{ndividial component due to the needs of
the participants’ the nature of the subject matter being studied, The, instrumeats

~ used were generally @veloped by the Coirponent Directors and their staff, The instry- |, ~
ments are directed wward assessing tne sajor subject matter competencies which teachers
should have in order to teach the. subject or subjecte being emphaaized in the pro-
gram component. The inetruments wete edmin eteted on a pre and goit- oouponent basis,

! . . .

oL e " Code for Progrem componen

Sequential Biology Component L. . - .
Sequential Chemistry Comgonent . ! .= e .. )
Unitary CHEMS Componént’ ‘ ! ’ . £ N
= Earth Science Section of ‘the Genernl Science . Component ) ¢
5= Physicnl Science Section of the General Science Component . A

6= Academic Year Conponent ¢ .

-, . M L
1, B:Lology Sequential Couponeng nnd Academic }enr Component (Biology Section)

>

A hd Ad
- - . - .
H BN
. - ~

SR

’ .

o~ The subject matter cmpetency of the 9“)1@ panto entering the Biology
Sequential Component and the participants in’"the logy Section of - thé AYI Con=
ponent were assessed on a pretest basis using a graduate exam develaped by the U.S.D.
Biology Department. The exam consists Qf 125 L¢ divided in the following sub-
scales (A) Animal Anatomy and .Development, (B) Plant Morphology and Angtomy, (C)
GenetNcs, (D) €ell Physiology, (E) Ecology and () General Biology.

[y
4

Table 8 provides preteot dnta for the two pgogram components, Posttest data
will be collected as participants compiete theiy Yrespective programs, With the com-
pletion of posttest data, analysis will be made\to determine participant gains “in
subject matter competency. Individual perticipa\nt'o pretest ocores are ‘algo used
in determining Qreu of weakness and strength so that course work can be preascribed.
Subject matter competency exeminetiono are presently being developed to eoaeu
the subject mather competencies being developed.during specifio sequences of the
Biology Sequentiel Component. The first of these will be me’i to assess fhe 1972
iammer sequence,’ ' | . .

)

A

2, Chemistry Sequentiel and Acldemic Yeer Component (Chemiotry Section)

-

The dxbject matter competency of the new participmts entering the Chemistry
Sequential COmponent and the participants in the Chemlstry Section of the AYI.
Component were assessed on a pretest basis using a broad chemistry subject matter
exam developed by the Director of the Summer SequentiaI The data from this exam is

\ U i
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' l: béfng analyzed at -the présen: time, - With the :c;:npletion of pofttest ‘data, analyses
wil! be made to determine participants' gain~ Zn subject matter comwpetency, *
¢ . ] ' "

LS ’ —

. I' SRR , « TaBLL 8 _

[

Pretest Means and ‘Standard Ceviations '-‘or‘Subs'éalea and . o,

Composite Scores on the USD Graduate BloZogy Examination ;e
: Biology Sequentia’s. B3lology AYI Total ~
\ . Participants Participants '

. o 0T (n=3) ¢ (n=10) (n=13)

N .
.
Y

¥ .|smo. | % | s |°% S... |

* Animal Anatomy"i: ) ‘ ) © g
| and Development - | 14,33 | 0,47 | 12,70 | 2,33 | 13,08 | 2.16
(20 possible) . . ' . . 2 A

» .\
ey
’ L)
.
d

.

? Plant Ho‘rphovlogy . . ! o )
. and Anatomy _ 13,33 | 1.25 .! 10,70 | 2,53 4 11,34 | 2,55 | ° ,
(20 possible) . ‘ ' S ‘ 3

*»

I

- .

1 3

Genetics = f '
' , (20 posaible) \ 11,33 0,47 11,60 1,96° 4 11434 1,76 |-
E Cell Physiology . N .
' (20 poss}ble). ' .o 14,33 | 1.25° 12,30, 1,42 12.77 1,62 .
Ecology . -~ , . . ) , f
(20 pos&ible) ) 7.33 1.25 ‘ 8020‘ )1.99 000 1088
l | General Biology' : : A v
‘ | (25 posgible) 17,33 | 1,25 | 15.90 [-'1.81 /16.23 x,80 '
* ' Composite . " _ ’ ’ .
(125 possible) 78.00 0,82 71,40 6.93 72,92 | 6,70
l 4 '__—4 2 \‘ . ; -
.o - a) 1971 Summer §eque'nce' Lo ) ‘

The*1971 Summér Sequence of the Chemistry Sequential was directed at developing
subject matter.competencies in the ayeas of electricity and magnetism, inorgatic
chemdstry, and d¥ganic chemistry. ese were the major emphases,' but not 111
participants were necessarily involved in all three areas, Instruments wgre developed
for assessing subject .matter competencies in each pf these three arecas arfd admin-
istered on a pre-and posttest basis, Information dealing wifh the inorganic chemistry |
area will :}ot be presented ‘due to problems in the collection of the data, / /
{ - e |
Igble 9 provides informetign whith shows that the Summer Sequential participants |
had a low level of subject matter competency in the area of electricity and magnetism
at the beginning of the summer, At the completion of the 1971 Summer Sequence their ,
subject matter co@ipetency in the area wag significamtly (p<.001) greater. ﬁ

-
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; 7 TABLE-9

Means, Standard Deviations, and t-Test For Matched Samples Cotnparing
Electricity and Magnetism "te- and Posttest Scoreg

\

-.—_-ﬁ‘
¢

. ’ Vo : Chemis:ry Sequential Participants
. 4
’ " "Pretest . Posttest Pretest-Posttest *
(n=13) (n=13) "
,, ! X ls.o. x |s.o. A t
. \ ~
) hlectricity \nd Magnetisnm
' Examination- (pouible score 72) 2,60 [1,28 43,50 13,91 8,71% |
Degrees of Freedom ' . - Ve ¢ . 12
’ . . \ R e e
l xt34, 32 to be significant at ‘the ,001 level ’ .
s . * TABLE 10 ) ‘ .
» . . &)L - . )
I . . Means, Standard Deviations and t-Test for Matched Samples Comparing ’
" . ACS Brief Organic Test Pre-~ and Posttest Scores
’ ’ - ¢ ’ /
. l s | | |
' Chemistry Sequential Participangs \'
: { ' Pretest . ~ - Posttest . Pretest-Posttest °
l ; (n-35) . . (n-32) ~ ) :
) . _ * . . . _ . i+ 4
l ///‘ ‘ l . X S‘D. . X s.D. _ . i . t . L
¥ -Test Scores l 18,29 | 9.14 , 18,81 | 9,127 ~<-25.214-'
Degrees of Freedom ) ) ) ' ' - k%
1 . - —
Ca *c> 3.65 to be significant at the .001 level s
' u.blg 10 provides :Lnfomt.ion which shows that the Summer Sequential participantl -

¢here were some people azsessed who were not part of the Summer Sequential s:omponent)
scored significwtly higher (pg .001) on the posttest ACS Brief Organic Test than they
had on the pretut. ' .

o . + Based on the infqrmation available it is reaaonable to assune that the 1971
umme r b/eqﬁence result.ed in Summer Sequential Component participants gaining’
significantly greatet subject patter cowete-xcy in the selected scimce areas em~

phaai ' L i
/'r‘ **’rhe n used for calculating the degrees of freedom was equal to the number 6f matched
pairs., Consequently, it will not always he the same as the posttest n, This

will be true for some ocher tables in this report, but an explanation will not be
provided,. : ‘ . .
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" 3, CHEMS Component

The CHEMS Component \was directed at developing the chemistry subject matter
competencies necessary for participants to teach GHEMS Chemdstry, Emphasis was also
placed on familiarity with CHEMS curricular nateriels, particularly with reference
to laboratory activities,’ , ; . .

P . ‘

The subject matter competency of the CHIMS .participants was assessed on a pre- o
and ,post- participation basis using the 1968 version of The American Chemical Society -
advanced High School Chemigtry Test, Table 11 provides {nformation which shows that
the CHEMS participants initially had a low level of competency in the general areas ~
of chemistry measured by the test, A comparison of pre~ and posttest scores (Table 11)°
shows that the participants had gained significantly (p<,001) in general chemistry
subject matter-competency by the completion “of the CHEMS Component.

\ . ~
TABLE 11 . : :
Means, Standard Deviations, and t-Test for Matched gtnplu Compering
ACS Advanced High School Chemistry Test Scores
FR : ' T _cums Partix-_ipentl
. L . —= . «
Pretest - Posttest " Pretest-Posttest .
(n=29) . (e=29) R !
; soDo * . ; ] S Do %, E\.. a
Tear.,.Scores'“ i , : I : . . ol }"Jf .L
* (80 possible) - s, 11,15 | ¥,90 ° 26,48 ; 9,75 .- 9.68% e
- ) L= | o3k
Degrees of Freedom [ - L, g ’ . . &l 26 \
.~*t3 3?71 to be signi/ficant at the 2001 level - -

¢ |

Based on the infgrmation available it iS reasonable to ;.nfe: that the CHEMS .- |
Component resulted i participants gaining significantly greater subject mtter .

competency in the area of generel chemistry. : |

LN P

4, GeQral Science uomponent o X - ’ -

The General Seleénce Cox;zponent was composed’of 50 participants of which 25 . .
worked with Earth Science Curriculum Project (ESCP) materials and 25 worke with ) \
Introductory Physical Science (¥PS) curricular materials, There was a co |
mathematics component directed at providing the mathematics prqficiency needed |
for working with either set of curricular materials,

v
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o : TABLE 12

Means, Standard Deviations and t-Test for Matched Samples Comparing . i
USD General Mathematics Test Pre- and Posttest Scores ) o e: '
. ¥ 4
) . Earth Science Participanth
v ’ v :1 - " L
» « Pretest A ) Posttest Pretest-Posttest
' (o=25) (n=24) ) ‘

S

\

X | s.n., 2

- .

' x S.D. ‘\\

rd

Test Scores i o 1 " ' ‘
(150 possible)- R 87,76 (27,14 113,33118.76 . 8,03*

Degrees of Freedom . ‘ ' . 23

*t> 3,77 to be significant at the ,001 level® ~ : : Do

‘ ' ' ¢ TR . -~ |
A general mathematics test vas developdd which ulfued he desired mathematics com~ |
petencies necessary for teachers who would teach the curricular materials emphasized in |
the General Science Component. Table 12 shows that the Earth Sclence participants had
a significantly greater (pL .001) general mathematics competency at the completion of
the General Science Component, thatt they hnd when they began, ‘

. - -
s \ »

BRI - TABLE 13 I N

.

. L3

'h%cns, Standird Deviaticns and t-Test for Matched Samples Comparing )
5 1,# © USD General Mathematics Test Pre- and Posttest Scores R

"\; N P \ - : ‘ » -0 '
_ %‘3{- . R \ Physical Science Participants L .

r

S
- »
-

py

o stest ‘ Posttest ~ ° . Pretest-Posttest
. . (0=25) (n=25) ‘

’l

| x | s.D. * | s.p, , t

Test Scores
(150 possible)

106,40 |27. 30 130420 19,27 : 4,330 \

Degrée; of Freedom _ . i i ' LN o 24

-

*t.>3 74 to be significant at the ,001 level

.- Table 13 shows that the icnl Science participants had gained significantly |

(p<.001) in general mathematiNe competency by the completion of the General Science |

Component, . L . ’

- . ] : . “o H ) . .
The Physical Science participants bsgan the program with a greater mathematics- ( |

competency than the Earth Scicnce participants, (Compare pretest mean Tables 12 and |

13,) Based on the differences betwsen the two groups on the pretest it may be ' }

reasonable to modify the General Science .Component and offer a separate mathematics s

course for each group, Another alternative would be to offer two mathematics courses

and place the participants in t.he courses based on their mathematics competency

pretest scores, . .

R * . . .
Y 9 N ’
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*tS'Z 82 to be significant at the .01 level

. ’ 17
r F > \ . .
N . \
' a) Earth Science and Physical] Science ?;ubje‘:t Matter Conipetency . ' S. s
) .
The Earth Science Concepts and Processes Test was dgvelo ed under the direction o
l of Dr, Victor Mayer at the Ohio State Undiversity forfse with his NSF ingtitute group.
\ Permission was obtained to use this test with the*Earth Science Section of the
. General Stience Gomponent. '
l o TABLE 14 S e
) Means, Standard Deviatibns and t-Test for Matched Samples Comparing . _‘
Earth Science Concepts and °rocesses Pre- and Posttegt Scores ‘ v
' ’ . . o ‘ Earth Science Participants g r =
' = S v ' \ \
./ ' PreTest ' Efosttest - " Pretest-Posttest |
(a=25y « - . . (a=23) i
' .hq ‘i S:Do -' . ! -?( S.Do " " ’ ‘t ) }
., . _ LR 4. -
: Test Scores ' : . T ‘ |
l (&0 possible) - 29.64 1 5.01 31.65]4.38 ' 2.97% |
l' Deérees of Freedom g ' g " . ‘ P 22
i

.’. . Table 14 provides information which shows that Earth Science participants had .
significantly greater (p<«. 01) subject matter competeney in earth science at the . 4
end of the summér program than they ‘had at the beginning. This two point gain may

' not represent the actual achievement. The test used is being analyZed for possible

modificatibns. ) . . . o
. r ' ’ !
‘ E
! s The information provided in Table 15 shows that the Physical Sclence participants i
' had significantly greater (p <.001) subject matter competency at thé end of the .
summer program than they did at the beginning. "The celling on this fest was toq .low,
consequently, the three point gain is probably not a true measure of achievement.
N 4 ¢ Ll
Based on the information availdble it is reasonable to infer that the General
- Science component resulted in participants gaining significantly greater subject
'. matter competencies in geperal mathematics and the science areas studied. |
TABLE 15 “ L
. . . - ;
' ' Meags, Standard Deviations and t-Test for Matched Samples Comparing
) ' - , Physical Science Test ’-’re- and Posttest Scores ]
D . . . 4
' Pretest A : Posttest . Pretest-Posttest
. (n=25)  » © T (n=25) . T\
’ T( S’.Do- ;’( SbDo ' t
Test Score ' . -_ ) ?s 1 o
' (22 possiblie) 16.56 | 3.42 i 19+ 56 2.147_ 5.33*
Degrees of Freedom . , . : ' 26 |

.
~ : “a !
~ ‘ : F ST
.

, ' *t> 3,74 to be significant at’ the .001 level

. . Cu
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.the Teacher in the Classroom, (C) Use of Textbook and Reference Materials, .

. the otherégomponents q&‘the participants complete them.

. A4 .
. .- s ' . . ‘.
- - > ~ .

. . ' 18
\ v - 4 ] ‘
i ‘ ¢ ! N N
E.' Insf?ﬁcﬁiénal Activities .Which Participants _Feel Should Be Used and Those
'« They Do Use For Fheir Instruction { .
. " » /

1., Classroom and labo:azor§ activities which participants feel should be

by h

* used for sclence §nstructfbﬁ. . , ,

“Fach participant responded to.the Science.Classroom Acéivitiés ChecK®st:
Teacher Perceptions (SCACL:TP) pre~ and post’ program participation. This instru-
ment iz directed at determiping the nature of the science classroom and laboratory .,
actig{fﬁes which the teacher féels "should" be used for ‘seéondary school science i o
insﬁrua%ibp. The checklist is scored according to whether the teachers' responses
are correct in terms of the nature of. the activities which are thought to;besc ¢ _/;
implement the overall pbjectives .of science education. The SCACL:TP is divided
into seven subscales which are (A) Student Classroom Participation, AB) Role of

(D) Design and Use of Tests, (E) Laboratory Preparation, (F) Types of Lgboratory
Activities, and (G) Laboratory-Follow-up Activities, .
| ! .

#

NN ‘ ) A .
Tab;e 16 provides SCACL:TP pre- and posttest means and standard deviations for )
each component and for the total program. Posttest data will be collectsé on all ° \\\\\
? . .

ol

\

Table 17 provides information which shows that the CHEMS phrticipants'\SCACL:TP o |
posttest mean composite ‘score was not significantly different from their mean M
pretest score. CHEMS participants' scores on Subscale F (Wres of Laboratdry . ,
Activiti:z) did show & significant change from pre to post (§\<&05).' The change '
was toward the direction of lower 5scores on the Subscale and would indicate that
participants felt laboratory activities should be more structured, and les
The CHEMS participants, however, enteregd tlie program in relaiivel}\§ood ag
with educators as to the types of activities which should be used fox impl

* ‘
scienge education actjjfﬁége,uand in general, they maintained this agregmen ‘
. : ' » «
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. |
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** The posttes* has not
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been’ a’dministere‘d

l - 19
\\ ) TABLE 16 .
' Pre- and Posttest Means an Standard Deviations For Subscales '
N aéld Composite Scores on the SCACL:TP By Separatesd#rogran '
' . ) Components nd Total Program - . *
v ~ . i \ .
1 . 2 3 4 . 5 6 7 . Total
! (n=3) (n=13) (n=29) _(ng25) _(n=24) _ (n=10) _(n=10) (n=114)
l x s.D.; % S0.,% S.. X \8&D.y % S.D. % S.Dy| x S.D.; % S.D.
CEL:TP Cd i (- '
s est A ' _ - ] 1 o . o
Prifires 8.00 0.00 } 6.69 1.07 { 7.45 0.67 {6.92 4{7.08 1,04Y4 6.70 1,10} 7.00 0.77 {7.08 0.94
\ \L ' ‘ . . \
est A - ) 2 . . ’
itest 8 I** I I I }7.281.11|7.13 0.86\ 7.330.85}-1 I I . I 7.25 0.95
( T - . s " ’
Subtest B ‘ ) SRR |
r'est 9 | 9.00 0.00}8.23 0.89|8.14 1.04 ,8.04 1.007.75 1.33| 7.90 0.70{ 8.20 0.75 | 8.05 1.05
ubté’s*?‘ B - L ‘ R
test'9 | I I | I I [8.340.8[8.130.85(8%20.91| I "1 ['T 1 [8.300.87
IESt 8 \kg)‘.’% 6 835 0 95| 7.28 0.94|7.04 0,77 | 6.79 1.32| 6.80'0.87}| 6,20 0.87 | 7.03 1.00
Sulkest ¢ | 7 ° L a, . t x 4
Posttest 8 I I I~ 7.28 1.05| 7.09 0,97 | 7.38" 90 I I I I 7.25 0.9%
. ' .. . "
h est D |- e A A . . '
Pretest 11{10.00 0.82*.'9.85 1.03} 9.72@],.11 8476 1.3949.67 1.25 9.20 1.40 101;10 0.9419.51 1.29
N . s T ! i . . N - i
Sullkest D . ’ ] ) S ¢
Rosttest 11/ I I | I+ I |9.451.3549.001.10/9.830.9% I I |.I I 9.43 1. 22 .
« - Y P
S eSt E L Y ] ’ RN ’ ‘
6.33 0,47} 6.62 1.50; 7.00 0.83 { 6.04 0.96| 6.71 1.43| 6.40 0.80} 7.20 0.75 6.63 1.15
. " N . L
tesB\\ I I I I 6.86 1.33| 6.96 1.04 ylzo.% I I I I 6.84 1.17
N .
S est*F ‘ ‘ i -
Prjikest 9 | 8.00 0.82| 8.00 1.04 7.66 1,03} 7.68 1.16| 7.29 1.34} 7.20 1,60| 8.20 O.R7| 7.64 1.21
Subtest F ‘ . \ - \
P*test 9 I I |1 I')]7.17 1.68] 7.87 0.99} 7.79 1.26] I I I I 7.58 1.41
. A
Subtest G . o,
P\iest 7| 6.33 0.94| 6.08 0.73| 6.31 0.79} 6.24 0.65.| 6.46 0.82] 6.40 0.82} 6.90 0.30| 6.36 0.76
Subtest G D e . . .
Pogetest 7.{ I. - I I I.|6.500.91} 6.61 0.57} 6.54 0.64] I I I I 6.55 0.74.
Composite _ . B !
Prgtest 60 {55.00 3.56{52.31 4.05 53.55‘;3,97 50.72 3.92151.71 6.41{50.60.4.90{54.80 2.75(52.29 4.80
CIosite " ) © . :
"oittest 60] I I | I. 1 |52.66 6.15(52.78 3.71154.00 4.38] I I I I 53.12 5.00
o Nimher noacihla -
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. Checkk:st:_Studeng\ erceptions (SCACL:SP).
e

' o ' T 20 -
o, . ‘ . TABLE 17 - -
t:Test for Matcﬂe& Samples Comparing Scienqg'Classrbom Activities ‘
Checklisgi' Teacher Perceptions Pre- and gosttest.Scores
. _ Component C;mponent - Co;ponent‘ .
3 4 .5
t Subscale A -1.04 i 0.65 L10”
t Subscale B * 1.00 | "0.75 T 2.33%% /{
t Subscale C 0.00 - 0.00 2.35%x ‘
't Subgcale D -1.61 1,00 0,66
t.Sybscale E -0.47 4538 0.00"
t Subscale F .00 |\ 0.8 1.60 :
* & SubscalegG ' 0.53 '\ 2.08%% 0.40 }
_ 't Compbsite ' -1.13 \ 27208 .80 1
Degrees of Freedé; ’ 28 22 ZA j
*£> 2,05 to be s#gnificant at the .05 level \ ‘ ‘ ;
#%ES 2,07 to be significant at the .05 level ' . -

) T‘ Earth Science Section of the General Science \pomponent did demo&ns rate signi-
ficant change (p <.ot) in their views of the classroom activities which should be used \
for science instruction (Table 17). The change was tdgard higher scores. An anhalysis
of the éubscaleshgevealed that most of the change was in Subscale E (Laboratory Pre-
paration) and Substale G (Laboratory Follow-up Activities). The scores indicate a '
change on the part of the participants toward more open investigatory tyﬁgs of laboratory
activities and follow-up. . \

. ) ’ . \ : "\
Table 17 provides- information which shows that the Physical Science pagticipants' '
(General Science Component) SCACL:TP posttest mean composite scores were not signi-
ficantly different from their mean pretest composite scores. Subscale analyses reveals,

"however, that they did demonstrate (Table 17) significant pre-posttest changes on

Subscale B (Role of the Teacher in the Classroom) and C (Use of Textbook and Referente
Materials). The scores reflect a change on the part of the participants toward a class-
rroom with more student participation, less teacher domination, and one in whgfh the
students are encouraged to go beyond their ~extbooks in seeking information. . \

Inspection of Table 16 leads to the conclusion that all of the participant& entered
. the program in generally good agreement with science educators as to the type of class-
raom .and laboratory activities which should be used for science instruction. The pro-

gram components contributed positively in several areas toward strengthening this agreement.
A N

2. Classroom and Laboratory Activities Which Participants Do Use For Their - "
7/ Science Instruction ‘ ‘ . \

The types of/ classroom and laboratory activities which the Comprehensive Program parti-
cipants do use for séience instruction was assessed using the Science Classroom Activities
The SCACL:SP is a parallel instrument to'the |

SCAQ}‘TP discuss breviously. The nature of the activities the studént perceived thelr
teachers sto use was assessed\giiiiifs to their teachers' participation in the Comprehenadve

A
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S ceres a

‘

(n=3)
s.D.
T S Subscale 1
.Pitest 13.67 1.25

TOUS Subscale 1.

ttest I*

8 |
Tis Subscale 2
PRetest ° 13,33

1"8 Subscale 2

Posttest I

qus Subseale-3.

* il
15.00

»
Pretest .
I'JS ubécale 3

ltteSt ’
S Composite**

test 42.00

Iq Compositeh*

sttest I,

2.94

4.55

-

2

(n=13) -

.
X

13.85 }279

S.D.

.

Undérstandfng of Science

. ”~

3
(n=29)

X S.D.

13.90 1.79
14.28 1.82
13.17 _g.li

16.10 2.75

16.31 2.60

42.55 4.89

43.76 5.35

12.93 2.03

*

Program and will be assessed again after ->fogram participation,
re being tabulated at the present time

€

TABLE 8

4

(n=25)

X

L]

il

4

S.

D.
12,52 2.45
13.35 2.33
12.44 .16

12.65 2.46

7/

14.20 3.20

14.57 3.44
39.16 6.62

40.57 7.11

b

rd

!"

5 ‘6 7
(=25)  (n=10)  (n=10) -
X S.D.; x S.DJT x ' S.D,
13.36 2.41{13.20 1.60|14.00 1.48
. . ¥ ;
\ i
13.92 2,10 I I 1, I
11.76 2.58113.20 1.17{14.00 2.41
d
12,80 2,10} I I I 1
o
15.52 2.80(16.40 3.0717:30 2.83
16.40 2.37| .1 I I 1
40.64 5.76{42.80 4.94]45.30 5.50
wazsea 10 1 | 1T

¢

5

4

- \ . M
Pre- and Posttest Means and Standard Deviations for the
;TOUS by Separate Program Components and Total Program

21

.The

. Each participant responded to the Test on Understanding Sciegﬁe (TOUS) bott
previous to program parqicipatlon and at the completion of the program.
TOUS test is divided into three subscales which are (1) The Scientific Enterprise,
(2) The Scientist and (3) Methods and Aims of Science.

13 ﬁ8 2,10

12:90 2,25

The pre-program

Table 18 provides TOUS pretest and posttest n§1hs and standard deviations for
" each component and for the total program

’

; Total
(n=115)

X S.D.

3

) ]

.

13.42 2.18

.
’

v

12.70 2,25

-

15.76 3.07 '
15.82°2.93

43..69 5.81

.

5\

A'}'

Ao

* The posttest”:ks not .been administered

e

4

\
** Pogsible 60 points

\

' 42,60 6.18 | |
Y
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- showed significant gains (P £.01).

22

The composite mean of the pretest scores for the participants that have conmpleted
components (CHEMS and General Science) is 40.78.. A comparison of this TOUS mean pretest
score to Table 19 indicates that the participants in these groups, on the average, ranked

" at about the 87th percentile when compared to the 1960 national sample of twelfth grade -

42.60. This indicates that after having completed the program, the participants, on the

|
|
students. The post-component composite scores for these same groups have a mean of
average, ranked at the 93rd percentile when compared tg the 1960 national sample of

twelfth grade ‘students. Probably the most meaningful abpect of this comparison

1§ that the participants ranked above the SJth percentile when compared to a national

sample of twelfth grade students.f» ‘ - . ’
o~ . . .

. Further study shows that all components demonstrated gains on the TOUS when pre-

component and post-comporent scores are compared. Table 20 provides information which

shows, however, that only the Physical Science section of the General. Science Component .

v

The need for further*normative data and more study in.this areg.is evident.i\'\
Whether ‘the réason for lack of significant growth is dué to a good linderstanding of -
science on the part of participants when they enter the program, or whether we need to
modify some components of our program to facilitate growth in this area is not clear
at this point. It is clear, however, that parﬁiclpants in all components are showing
a somewhat greater understanding of science measured by this test at the completion of
the program components. .

Y

-
{ L

; TABLE 20
t:&est For Matched Samples Compiaring . N
TOUS Pre- and Posttest .Scores

) . l “ :

t .for [ t for t for t for Degrees

. Subscale 1 Subscale 2- Subscale 3 | Composite of ~

v ‘ ' . _ 7 ‘ - | Freedom
Component 3 1.364 .80, | .38 1.56, 28
Component 4 - " 1,75 " .63 ' ip0§-/) : :1.60‘ 22
Component 5 \ o 18 T 2001 2. 24%% 3.40%% | 23

i \
! ‘ N * ! '
* £32.05 to he significant at the .05 level

‘ o \ . ' ‘
*% £352,.07 to be significant at)the 0521eve1* L
\ “ . /‘.
Posttest dat will be collecte¢d on the other components as they complete their

program. able 1 : provi ezﬂpgr;entile ranks based on a nationwide sample .
of 3009 public and privaté school s tested 4n October, 1960 (this is the

only normaﬂive datla of which the author 1s’ aware).

© '
\ ‘ \‘ | ’ \,,J ’
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» : TABLE 19’** 3 VR B
TENTATIVE NORMS -- Test .on Lnderstanding qc*,:l.em:e (TOUS)

Percentile Ranks for’ ngh School Studentaﬂ*

, ' TOUS | ' . L | -
- Total’ Score Grade 97 jGrade 10 Grade ll: ¢ Grade 12 -
I 48 - ‘ CL LT 99

. ) 67. o . - v .99 g .

46" ' 99 g 8 - o8-, .
452 . L , ¥&le. 97 96 4 ’
. oo , .+ 98 . 9% < - 95 . .y

wes T Do e % i N
l 42 . 9%,  # ,., 90 - 90 o
. 41 99 - L% L A0 .- ¢ 88 o ;
S 40 98 D92 T fep 85 ‘
l .39 97 . or .7 B4 : 82 T . -

38 9 89 .. 81 © 4 . 78 - .

37 w90 86~ . - . 18 ° e P

3 l 36 U85 84 . 7% KT I .

W 3 81, 81-. . 69 - 63 o
<L 3% o 75 - LT R VR 59 .

l 33 69 . 72 T 58 * 54 - s :

, 32 .6 67 ) L 47 SR

) LA, . .58 - 63 . w46 3 G
I fel 30 S 52 ' 58 - L E el S I

. . s X '4’, ’ ' S , i L ’ \ <y
L T29 TS 52 L Y L

. " 28 38 46 S R L .

" 27 V) 40 , 28 R R '
26 ) .27 36 A < a0
: 25 TN 22 : 32 .t - a8 ' 6
. 24 17 28. T.1s - 1 0T
. .23 ;s/ 12. 23 f12 PR
22 - 0 - 19 .. S99 9
B \ 2 A R 7 S 7 . ‘ , 7 '
' " 20 7 % 5 - .5
e » ) - ‘ g S A N -
I9. Co 6 11 - 4- 4 e .
l L 18 . 4 ‘ 8 . 2 3 .
17 7 o ; 2 .-
.16 2 5 , .1 - .
' S 4 1
. 14 3 ' .
"y 13 A © 2 | ,
l Mean Score 29.47 28,58 - . 31,57 . 32,25
Standard Deviation 6.03 3 7.66 - 7.02 o 7.38,
Number of Students 198/ - 1084, . 99% : 753

>

Based on a nationwide sampla of 3009 public and private school students tested ih October 196N,
The means and standard deviatigns are based or. 2980 of the "3009 students 9th Grade, 198 stu-
nts; 10th Grade,’ 1055} llth Grade,- 985; 1l2th -Grade, 742.»‘\\
*higures for Grade 9 shou'd be used with cauthn, aince they axe based on a relativelv smal‘
gample group. §
II Taken from "TESTs ON "UNDERSTANDING SCIENCE, Manual fot Administering, ?cortng. and Interpreting
Aores, Educatipnal Testihg Seryice, 1961. :" ) ' \
st _\ ) L - ¢ L Q‘R e " : s a
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‘D:  Attitudes of Participants and Theiy Students

13 farticipants

Attieudes toward several aspects of science were and are being assessed using the
Semantic Differential Test in Science deveﬁgped by Dr. James Gallagher at the Educational
Research Council of America. This instrument was developed for use with the Test Every
Senior Project. The Semantéc Differential Test in science was used in assessing the
attitudes of Comprehensive Program_participants both pre- and post- prbgram and for
asseqsin&the attitudes ot" the participants students.

]

" The concepts evaluated by teachers and students were (1) Social Studies, (2) Mathe- |
matics, (3) Science, (4) Science Teachersg (by students); Science Teaching (by participants),
(5) Teachers, (6) School, (7) Laboratory Work, (8) Scientists and (9) Myself., ‘' These |
nine concepts were evaluated in terms of gixteen bi-polar scales. The bi-polar scales ‘
were classified into -four categories - evaluation, potency, activity, and personality.

A five point differential was used on all scales. . . "
»

Student and teacher responses to each’ of the semantic differential concepts were
assigned integral values ranging from one point for the, least favorable response
(e.g. bad) to five points for the most favgkable response (e.g. good). Since egch of -
the categories, evaluation, potency, activity, and personality, was comprised of four
3 bi-polar scales, an average score for each category was ‘determined for each individual.
Mean category responses were calculated for all the students of any one teacher: Thus, .
on each concept,»a teacher (participant) and/or his students received four scqres ransing
from one to five points, one score for evaluation, one for potency, one for tivity, and
one for persomality. This was, and will be .done on each participant previous to participa-
tion in the program and at the ‘completiom of participation. Croup means were calculated
for each Program Component. Follow-up data will also be collected on participants and
their studen;s. . e ‘ ST ‘ .

. .
9 - e . ’
1

w -

X

»

For. purpose of ' this Yeport the four concepts evaluated were (1) Mathematiés,
(2) Sciedce, (3) Science Teaching, and (4) Laboratory Work. " - -

-

‘ . TABLE 21 ) )
i < ha ’. a
Means and StandardpDeviations for Semantic Differential Pretest Scores: - . .
Math&matics _Grouped by Program Component - -7 v -
, ) ) Program Components - o g o .
‘ 1 2 -3 L 5 - .6 . 17 " Total
' {n=3) (n=13) 4 (n=29) e (n=24) (n=22) (n=10)  (n=10) °  (a=111)

ko)

xh. "

x (‘ x |s.0) x |s.b.|'x |s.Df x|S.DJ R |S.D.|" PS.D.

_ 1 4 : ‘ .
lluation 4.17( 47| 4.36 | .32 | 4.29 .60 [4.29] .50/ 4.36] .53 | 4.05 | .60 [4.471\36 | 4.31 [.23"
pggency | 2.50[0.0~ 3.31 .53 |3.34 | .47 |3)20| .50 |2.95] .36 | 2.85| .42 13.20] .77 [%5.15 | .53
Activity 4.08 .42 3.77 | .59 |4.00 |.53 13.91. i,/;66 3.57| 67| 3.97 .38 [4.00] .39 F-87 | .60

Plsonality 3.00|°.35| 3.06 | .36 ['3.14 [.30 {3.23| .47 [2.95| .37 {:3.15 .39 {3.27] .44 | 3.12 | .40

. . .
, - .. N » . .
s . * . o S .
L4 « " * *
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, A TABLE 22 . . LN

’

Means and Standard Deviations For Semantic Differential Posttest Scores:

© Mathematigs Grouﬁed By Program Component ., T
é » ! . A .

Program Components
/ 1 R 30 4 - Co6 7 | Tota}
(m=3) . (i=13) © (@w29) ' (o=26)  (@e27)  (@=10)  (oe10)  (ne111)

A ' ! .

- — - — — "
i X P x S.Df x |S.D.{ x {S.D. x/ S.D.
) ; v

\

s

s.0.”| x| s.0.] x |s.D.

«Wn
1

LA 4
’ i { 3 /
1T, I | I [4.30).60 |4.25|.58 [4.34 (.71 |' T | I "1 4,30 | .64

g2

-] 1 |17 {3.20].55 |3.17].40°{3.05Y.47 | T | 1 1 03.17] 48

=3
[g)
<

>

| p
‘%«hgﬁ BN N S o
g .
5
-~
O
=3
Y,
I
H\H
AY

v1ty I I I [3.80|.51 [4.00] .55 |3.67 .70 | T | 1 I I [3.81] .61

onality

1 I { I [3.06{.21{3,20{.503,19].66 | T | 1 | 1| 1 |3.11}.50

g

* I=Program not completed as yet

-

Table 23 provides informati¢n which indicates that CHEMS participant attitudcptwerd
mathematics changed significantly (P4..05) in the activity category and approximated a
significant change in the potency category. Comparison-of Tables 21 and 22 indicates
that these changes wére toward participants expressing generally lower attitudes toward
mathematics. Further study will have to be made to determine if supplementary work in
mathematics is needed as'a part of the CHEMS Component.

Table 23/provides -information which indicates no significant change in Earth Science \\}
participants' attitudes toward mathematics at the tompletion of the Gemeral Science
.‘ Component. Prétest subject matter cOmpetency scores indicated that grouping the Earth
cience and Physical Science Sections might be'appropriate. The effect this grouping
ight have on attitudes could be very interesting.

Physical Sc\)ﬁzce ﬂrticipanta had significantly (P& .05) changed their attitudea tpvard
mathematics by tie completion of the General Science Component (Table 23). This charge

was significant (P<£.05) in three out of four categories. Comparison of Tables 21 and

22 indicates that these chianges were toward participants having more positive attitudes
toward mathematics at the completion of &he Genera Science Component.,
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A TABLE 23 IR -
t-Tests for Match Pairs Comparing Semantic Differential: ,
. Mathematics Pre- and Posttest Scores Grouped By Program Component j
i . Prqgramlﬁomponent /
* pooAr B ) Lo e
l } e li . 2 ',/' 3 '4 » 5 6 7 ¢ r
. 't t t t t 44t t
. Evaluation * | .1 0.00 | 0.22 | 2,431 | 1 .
Potency 1 I 2,04 | 0.24 |°2.32 /’»}\ T
Activity 1. I 2.26 | 1.27 | 1.66 |1I 1
Personality I T 1,16 | 1.31 | 2.58%%N 1 T |
. " Degrees of Freedom I I- 27%% |, 22**1 23 I I
. ) ’ g R (WK .
¢ * 1 = Program not completed as yet R
‘ *% t > 2,05 to be significant at the- .05 level J
*% ¢ 32,06 to be significant at,the .05 level , ° \
‘b, ‘Science ‘ = 3
= - TABLE 24
. R R N * . ‘
, Means and Standard Deviations for Semantic Differential Pretest Scores:
., Science Groupéd by Program Component e ,
/ : .
' Program Components r
‘ , .
1. 2 3 4 5% 6 7 Total
(n=3) (n*13 (n=29) - (n=24) (n=22) (n=10) (n=10) ©  (n=111) .
: . . ’ b ’ P o .' : . .
: x SIDI x‘ S'D. x .SQDQ x S.D. ‘x SI'D.‘ x S.D. x S.D._A x ,SIDO
4.83 ;12'/&/75 .33 14.68 .31 [4.67 .42 }4,74 .28 [4.75 .35 [4.72 .26 |4.71 .33 ‘
3.00 .41 N3.38 .50 3.53 »55 |3.47 .54 |3.26 57 |3.07 .37 {3.35.:.78 {3.38 .58
’ BN B . -7 ‘ ' . '
3.91 .51 [4.07 .51 [4.31 .42 |3.78- .77..3.86 .74 4.00.{.32 L4.45 .46 14,04 64
\ . LN g . . PR AN . ~._ 1
3.33 .12]&3.36 .48 [3.45 .57 13.56 .57{3.31 .50 (3.57 ".45.]3.60 _,61 3.46 ,.54 1
. 1 - ‘ . ). - “ 1
. p . A . ) . ‘
\ P 3
4 t e N \ - ) ‘7 . W
:) o //// -« 2.
SR F
. ° ~ ¢ . : . o
2,
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] - , - TABLE 25

GEE 0
’
I
N
™~
/’-—
.
»
-

Means and Standard Deviations for Semantic Differential Posttest Scores:
/ _Science Grouped by Program Component

-~

Program Components - /

r 1 2 3 4 « 5 6 .7 Total .
(n=29) (n=24) (n=27) (n=80)

X
w
v
X

X *SD., x S.2.,% /S.D. S.D.
4.5 .47 (4.68 .35 |1 - 1 | I  T1]4.66 .39

luation | I* I I I {4.65-

P om =m

ency 1 I |1 I [3.38 $.45 .49 |3.42 .68 | I 1 |1 1| 3.42 .60

o
T,

ARviey | 1 1|1 I |4.06

4,04 .50 |3.99 .64 |1 I 1 I 4.03 .60

P

sonality] I I I I |3.32

+

3.42 .58 [3.49 .70 |1 {1 L1341 .60

« g
* * I = Program not completed as yet
Taﬁlé 26 provides information 'which ‘ndicaces that all participants entered the Com-
prehensivé Program with fairly positive attitudes toward science.
Information’brovided in Table 26 indicates a significant (P <.05 level) change of
. CHEMS participants' attitudes toward science (activity category) by the completion of
the Component. Comparison of Tables 24 and 25 revealg generally lower attitude scores
toward stience at the completion of the component. The depression of attitude sé¢ores
however, generally was not significant.. Participants completing the program revealed a
generally positive attitude toward science, but the indication of decline will be
scrutinized to see if a problem exists. ' : '
The Earth Science participants.had changed their attitudes siénificantly (P<1.05 level)j
toward science (activity category) by the completion of the component (Table 26). None of
~the other categorieshghowed significant change. Comparison of Tables 24 and 25 reveals
that the change was toward more*positive attitudes in the activity category.
The Physical Science participants had not changed their attitudes significantly .
(Table 26) toward science at the completion of the Gener?l Science Component.

-
’ .

, TABLE 26 - . , . :
t-Tests For Matched Pairs Comparing Semantic Differential: .
l Science Pre- and Posttest Scores Grouped by Program, Component ‘
——— } . . |
’ . Program Component _ .
1 .2 3 44 5 7] 6 7
l ' ~ t t t t .t t t
. Evaluation I* I 0.35 0.37 {0.89 | I 1
l 2 Potency I I 1.56 10.53 [0.00 | I 1
' - . *Rk RRK .
o Activity . I 1 2.32 {2.55 {p.21 I I
] . -
l~ Personality - I 1 1.6 (0.73 1017 | 1 1
' « 0 .. Degrees of Freedom I 1 28%% | 22kkk [D3rkk | T I

. ' *] = Program not con;pleted AR 22,05 to be significant at th(‘: .05 level
*%A¢t 52,07 to bp sienificant at the .05 level
I - L]

e 3{) . <
. ; t . .

3 2
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c+ Science Teaching( .

TABLE 27

~

ﬁeaqs and Stan;ﬂard Deviations for Semantic Differential Prétest Scores: *
Science Teaching Grouped Bv Program Compopent '

. . Program Componenfs ,
1 2 .3 4 5 6 7. " Total

(n=3) (n=13) (n=29):  (n=24) (n=22) (n=10) (n=10) (n=111)

¥ lspsl % Ispd X Is.p X Is.nf X |s.p.

.
»
\

x|

1S-D- ; S.D. ; S.D- |

’

\
v - - T ~ - ’ ‘
\'ua._cion 4.17| .42 7.75 39 | 4.64 | .34 [4.28] 59 %:66 | .38 |4.70 |.46 | 4.72] .47 {462 .45
N |

" 4
potency  |'2.92| .31 [3.46 |.46 | 3.35 Tu6 | 324 | 491 3.000 .33 |3.27 |.58 | 3.47] .50 |3.28] .48
Ac.,vicy 4,08] .31 [4.29 | .41 4.18P.48 i.0z! .65(3.941.63 |4.27 |.38 [4.40] .30 | 4.24 | .54

Personality | 3.67| .51 |3.79.|.64 | 3.68| .65 [3.81| 274 | 3.52| .68 |{3.95 |.64 |3.97| .54 [3.74| .68

[

TABLE 28. : : g

.
.

{

Means and Standard Deviations f“ér Semantic Differential Posttest Scores:
Science Teaching Grouped ?y Program Component l

' . Program Components . _ . . .

1 oz 3 .4 5 6 T Total

' (n=29) . (n=24) - (a=27) ’ (n=80)
! 150l 5 sl s 1sp| ¥1sm) % |sp| % |sn] % |sp}l x[s.0.
gvaluation |. I*| I. 1/ I [4.65].53 |4.66].43]4.63]|.48 | T |1 I | I [4.64] .48

Pa}ncy A ot | 1|1 |330|.e7|333].55f322]62| 1 |1 | 1|1 |3f28].55

Activity | I | 1 |'T | I |4.19]|.58 |4.08].5114.09 .50 | T |1 | I | I J4.32{.53
C . , .
?el_onality t |1 | 1 {1 |353|.68{3.83i.64{.362(.65]| I |I { T | I [3.65|}67
. : - L : - ¢
t hJ v [
I)*I-Pr,ogram not completed &8s yet . ‘ d g

Table 29, page 205, pr/ovidu information which shows no significant changes in attitudes

1 toward science teaching Ky participants in the program components. The participants came
into the program with vety positive attitudes toward science teachMng, and left the program
with very much the same attitudes. ' : ' :

o

1
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. : (
l = TABLE 29
t—Tests For Matched Pairs Comparing Semantic Differential: Science Teaching
' Pre~' and Posttest Scores Grouped By Program Component
l Program Component .';
1 2 3 4 5 6 7.
’l ' “t t t t t t
Evaluation - I* I ~0.09 [ 1.92 -0.13 I I '
l /Potency 1 L 0.83 | 1.36 -0.48 1 I
/ -
Activity I I |'-0.07 | 0.79 0.82 I I
l ,Personal:l}:y I I 1.31 0.16 -0.20 1 1.
l 'Degrees of Freedom I 1 28%% 22%%% 23kkk I, I
% ‘ —_—
* I=Program not completed as yet .
. %3t 2,05 to be significant at the .05 level
¥ *kk3t 2,07 to be significant at the .05 level B
{ . .
l d. Laboratory Work . - )
r TABLE 30
' . Means and Standard .Deviations for Semant:ic Differential Pretest Scores:
abp Work Grouped by Program Component:
l Program Components
1 3 4 5 6 7 Total
l (n=3) (nyA3) (n=29)  (nd24) (n=22) (n=10) (n=10) (n=111)
. 1 , ' .
. s s.0.| % |sto.| x(s.p.| x [s.bf X [s.p.| xe|s.n.| ® |s.p.
F:\lluation 4,30 1,36 {4.68 | .46 4,46 | .78 [4.59 .26 4,57 | .51 {4.67 |.32 {4.61] .54
. s .
'ency 3.00 +54 K3.2_2 .26 [3.03}.53 |3.03 }.31.13.00].43 |3.35 |.46 }3.13| .43
|Activity 4.17 .49 14.46 |.70.14.07 | .65 |4.09 |.51[4.35 .42/ 4,32 {.46 [4.24]'.60
~ . ll .
Pls\onality 3.7§/ .41 |3.50 |.60 [3.50 t.56 |3.56 +69 |3,50 {,53|3.50 | .51 {3.R5 |.58 |3.54] .5%




TABLE 31 : : _ . ( .

Meéans and Standard Deviations for Semantic Differential Posttest Scores
- Lab Work Grouped By Program Component ° ¢

-

~

A C°

. #rogram Comp:ngntf,

3 4 5 ‘ Total .
(n=29)  (a=24) (n=27) . . (n=80)

SIDI

]|
»®|
)
o

$.D.

*®|
7
o
®|

s.n.] x |s.n,}/ x |s.p.] x| s.D.

.x‘

GhN NN NS MmN Wm
[
N
[ ]
N
-~J

luation I* | 1 I I |4.61| .44 | 4.56 | .51 [4.52] .42 1 I I |'I 4.57 |.46

ency 1 |1 pr1 |1 |3a3{.31{316].57|3.29).49 | 1|1 .| 1|1 {316].46

- -

ivity I |1 |1 |1 |422].50]415] .46 f422{.56 | 1| T |T |1 [420].50

sonality I I b T {3.31|.52(3.42.].57 |3.58] .64 | I b b P ]3.431.59

* I=Program not completed as yet' °

4 . e

No significant changes (Table 32) in participant attitude toward laboratory work ,
were found when pre* and posttest scqres on the Semantic Differential test in Science
were compared. The ‘participants entered the program with positive attitudes toward,
laboratory work and these attitudeb apparently remgined very positive.

N N : h 1y
‘ TABLE 32 =~ - e Lo ﬁ

t-Test For Matched Pairs Comparirig Semantic Diffé?qntial: Lab Work"
-Pre- and Posttest  Scores Grouped By Program .Compenent . ’

t

-« Program Component

Tl 2 3 4 .S 6 ?
ot t t t t 1t t .

Evaluation 1 1A T | 0.69 0.72 | Guot 1 1 1¢
Potency S 1 | 1:26 | 1.07 | be& | I | I
Activity . S ¢ I | 1.84 1,16 | 0.94 1 I N

, . ‘ o ;
‘Personality T I 1.53% 1.17 | 0.18 I I ce
. ~ ‘ i

Degrees of Freiéqm : ) I 28Kk | 21kkk | 23kkk | T 1

s N
2 * I=Program not-éompleted as vet . -
o k% t 7,05 tq. bg significant at the .05~level
k% t 2.07 to ﬁe significant at the .05 level
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2. Participants' Students' Attitude Toward Science .

"The attitude of participants' students were obtained on the same concepts as those
discussed for the participants. This data is presently being processed. Follow-up
data will be.compared to that collected prior to the teachers' program participation.
The first follow-up data will be collectec In the Spring, 1972, ‘

»
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%A; Information Prior to Arrival in“Vermillion
¢

2

<

v
:

-
»

’
. .
-

I11. PROGRAM PROCESS EVALUATION

v

' , R \ . -
.
.

A geries of questionnaires were developed which obtained information relative
to ‘operation of the overall prograh and relative to the specific components.
Information will be presented and discussed relative to the total program
operation, but will also include discussicn of specific components gs it is needed.
This informatioh pertains to all program components except the Academic Year
Institute. ' (This information has not been collected from the AYI at this point.)

Data was collected from beginning sequential participants (N=12) and those
completing sequential programs (N-B)l__lt_was also collected from all participants

in .unitary components (N=78). The total number of respondents that prpvided data’
for this section was 98. 4
» Q !

3

1.7 Sources of information about program at U7 S D. .

Approximately 537 of the psrticipants received their information concgrning
.the program from thé brochure sent out by the University. About 35X received
their information from the NSF brochure. The rest received their information from
previous participants and other miscellaneous sources. -

2. Number of institutes applied and acceptances T
;_‘ [ J
*“The mean number of institutes_applied to by participants was aoproximatelv
five. °The mean-number of acceptances received was two.

* 3

o3 Reason for chopsing U.S.D.

+
[

The two primary reasons for choosing U.S.D. were the University's geographic
proximity to their home and the nature of the programs being offered.
L L]
%, Adequacy of information for making judicious decisions about the institute

.

Ninety-six percent of the participants felt the information provided them was
adequate. X

s, Adequacy of information after accepting’ institute, with particular ref-
erence to housing, the community and the University

. -~
Approximately 707 of thé‘participants felt adequately informed about housing.

4

- Although the questionnaire solicited specific suggestions for improvement and

none were received, attention will be given to correcting _this matter.
~Approximately 802 felt adequately informed about Vermillion. The very few
critical comments indicated that the part4cipant was not aware that Vermillion
was such a small town and found this somewhat disappointing.
<
Almost all of the partigipants felt adecuately informed about the Univcrsity
and the departments with whlch they would be working.

S




.

. . -
- N .
. . .
.
. B . . N
‘

-

- .

‘B. Darticipan‘t and Institutional Coumitment to Programy ' .

6. Could participants continue education without NSF assistance?

There was a diﬁference in this area between the unitary programs-and the °
sequentials. Thirty-six percent of the-unitary partic ts indicated they could
continue their education without ‘NSF suppor* where; nly /25% of the sequential
participants felt they could do. this.

7. Discussion of institute participation with school administrators

Over 80% of the participants discussed their institute participation with
their school principal and approximately,75Z also discussed it with their super-
intendent.’ All participants indicated that their principal supported their«
attendgng the institute. A small number (37) indicated their superintendent was
not in sympathy with their attendance. v '

8. Moral and/or financial support from school system as a direct or indirect
result of U.S.D. Cortprehensive Program participation .
&, W
Almost a11 the participants indicated their schools '‘would provide moral \
support for improving the science education program in thei{ schoqls.

Approximately 60X of the participants indicated their schools‘would provide
financial support (equipment, materials, facilities, released time, etc.) for
the improvement of the science education program in thedr schools.

‘A questionnaire was malled to the 52 participants who indicated confidence
in financial support from thelr .schools asking them to document the nature and
the amount of this commitment. ‘Thirty-three questionnairés (66%) were returned.
The returned questionnaires indicated completed or anticipated expenditures of over
$38,000.00 on the part of the schools to help the participants improve their science
education programs. The primary items indicated were instructional materials and
equipment related to the implementation of science curriculum projects. (Specific
items and cost are indicated in the questionnairea, but not included in this document.)
Some released time was indicated, but the schools' investment in this was not included
in the figure provided above. Everything considered, the indication is that the
schools feel a firm commitment to up-grading science education.

Approximately 8% of the participants received collateral support from their
school while participating in the Comprehensive Program. This dollar amount was
not ascertaﬁ?ed and is not included in the dollar vdlue provided earlier.’

C. Course Related Activities .

9." Field trips as a part of the progrgm , . '

Approximately 50% of the participants were involved in field trips as a o
part Qf their program. On a scale of 1 to 4 the field trips received a mean
rating of 3 which indicated that the participants felt the trips were quite
successful. When the participants were asked whether field trips should be a
part of their institute program, 802 responded.yes. Suggestions for types of.field
trips which participantsffelt would be useful were. catalogued. .

N .
~10. Desire more work with science cdurse improvement project materials

Approximately 752 of the participants“desire more work with science course.,
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v . ' .

' improvement project materials. Further clarification of this indicated that
based on their experiences with curricular materials at U.S.D., they would like
more work of this kind.. This response was particularly true of participants in

l- Unitaries directed at familiarization with a particular curriculum project.

11. Value of introductory courses with graduate credit . .
l All participants responded that the availability of introductory science
courses which they could. take for graduate credit had been very ugeful. All
participants felt that the offéring of these courses should be continued but .
they split about 50-50 as .to whether more introductory eourses in addition to
those already available ghould Be offered.

/
12. ° Desire more work on teaching skills

4
-

Approximately 7OZ of the Unitary participants indicated they would like furthex
opportunity to work on teaching skills such as questioning, or those developed
through microteaching. Approximately 75% of wMbse completing the sequential
institute components desired further work in this anea. A gpecific course directed
at the development of teaching skills, such as those*mentioned above, is being
developed and will be provided to AYI participants during spring, 1972. It is
anticipated that work of this type 1111 be built into other components.

\ . -~

——

137 1Is the degree a crucial part of thé‘program?
A : :
, The question as to whether the degree was & crucial part of their program
wag posed to participants who were either beginning or completimg the sequential
programs. The question was not asked of participants in Unitaries. Approximately
93% of those beginning programs indicated the degree was crucial and 100% of those
completing indicated the degree Jas crucial.

-~

. ’
.- -,

*.D. Housing

A

14. Did participants live in Vermillion? ) . o

All the sequential participants on which data was collected lived in Vermillion

and 942 of the Unitary participants lived jn Vermillion. This data supports -
that the program is achieving its goal of having participants live in the

community where the program is held to provide for maximum interaction. s
15. Type of Housing

Vifty percent of the sequential participants,. who.were‘completing tﬁeir
program lived in apartments in the community and 50% lived in University ‘housing. -
Ninety-two percent of sequential participants who were beginning the /
program lived in University housing and 87 lived in apartments in the community.

Unitary institute participanta were found to occupy all six types of housing
indicated on the questionnaire. The majority of them, however. resided in either
University housing (59%) 6r apartments -in town (21%).

16. Adequacy of housing for éarticipants'needs o t

Over 96% of all participants felt the housing was adequate to meet their needs.

»

L4 3
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areas were identified.

4%

17. Number of dependents'per participant -

The mean number of dependents’per pafticipant was approximatelf 2.35.

P ] - f/

18. Participants"recoczendations of housing fer future program participants

Almost all participants indicated they would recommend the housing they had
utilized for use by future participants. One problem area identified was that in
some instances University housing had not been propérly cleaned prior to partici-
pants' occupancy. This situation will be corrected.-

19. Amount paid for rent. '

L L . -~

Most participants paid $76 - $90 a month rent and paid thefr own utilities.

. There was some interesting variation in that sequential participants finisping
their program averaged over $130 per month, whereas participants beginning the
sequential program averaged $91 to $115 per month. It appears that there is g
tendency for married participants not to bring their families along when they begin
a sequential program, but for those farther along in.the program to have their
families with themn.

E. Adequacy of~Community Resources

. 20. Adequacy of local businésses to meé% participants needs

e

Approximately 752 of the participants felt that local businesses were
adequate to meet their needs. Most complaints were typical of those lodged
against smaller communities, such as absence,of night life, inadequate selection
when shopping, etc.

~ ’ »

21. Adequacy of eating establishments S
Approximately 50% of the participants indicated they normally ate at home

(no qualitative judgments). The other fifty percént were nearly equally divided

between local.restaurants and the student union. Reactions were positive and no

major complaitts were registered. -

22. Adequacy of Community/activities to meet the needs of the participants
children . '

Of the participants who had "children with them, approximately 90X felt the
community adequately met the needs of their children. The only complaint regis-
tered more than once was that some participants were unable to get their children
enrolled in the community swimming program. The reasons for this will be
ascertafned and the situation corrected if possible h P

23. Adequacy of community activities to meet the needs of the participants’

wives. . ~

~

Over 95% of those Qarticipants who had their wives with them indicated .that
community activities were adequate to meet the needs of their wives. . No pfoblem

s
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they wete partiéipating in on a scale of one
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24. Rating on how pleased he particioants were with the way they’ and their
+ - family had been treated in the cormunity ‘ #
(Rating: &4 = extremel pleased, 3 = quite pleased, 2 = gomew %f pleased,
1 = not pleased)'

N .

The mean rating was approximate y 3 which indicated that‘the partic pants
were quite pleased With the way they had been treated id the colgunity7

F. Activities Related to the NSF-USD Program :
25. Ratings of Comprehensive Components '

Participants of the various program components were asked to rate the program
)a?ﬁeven. ‘
All institutes received greater than a six rating on a seven point scale.
(Only the final year participants in the two sequential programs were asked to rate
the program.) The ratiﬂﬁs by institute were Sequential Biology 6.5 (N=4), Se-.
quential Chemistry 6 (N=4), CHEMS 6.36 (N=28), General Science - Earth Science
Section 6.29 (N=24), and General Science =~ Physical Science Section 6.04 (N=25).

26. Adequacy of institute social activities for participants

Over 85X of .the participants felt that the institute social activities were
adequate for their needs. Sequential Chemistry, CHEMS, and General Science - .
IPS Section each had a few people who felt the social activities were inadoqutte.
This will be looked at further to determine 1f any changes are needed. Specific
recormendations were solicited from participants, but none were provided.

27. AdequaEy of social ac:i\ities for family .

All the sequential and unitary gené:ai science partic%pants felt that insti-
tute social activities were adequate for their families. “Approximately 80X of
the CHEMS participants felt that social activities were,adequate for their families.
The CHEMS program will look at this situation further to see if changes are needed.
Specific recommendations were solicited from participants, but none were provided.
28. Adequacy of opportunity for participants to interact with students in other
- programs "

The people beginning the Biology Sequential and the General Science participants ¢
all felt that they had adequate opportunity to react with students from other pro- .

" grams.

Approximately 60Z of the people in the.CHﬁgk and 507 of the beginning par-

¢ ticipants in the Chemistry Sequential felt they had adequate opportunity to inter-

N
|
[

act with participants from other programs. This situation will be looked at further
"to see if more opportunities for between-group participant interaction should be
built into the CHEMS and Chemistry Sequential Components,’ !

., 29. Participants'understanding of p;péram evaluation

Approximately 952 of the participants indicated they understood the reasons
for the ~over-all program evaluation.
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30.. Value of program evaluation

Approximately 952 of all participants felt the program evaluation Was worth-
while,

P , ( C o

Time involved in program evaluation

Approximately 307 of all participants felt that too much time was involved
. in program evaluation. The primary complaint was against the amount of classroom
time- required for collecting data from their students. It is doubtful that this
testing time can be reduced, but the instruments will be delivered to the teachers
earlier so that 'the testing will not come at the very end of the school year. This
should help alleviate the.problems since teachers feel very pressed for time as
they near the completion of the school year. :

32. Collecting data from participants students
|

Approximately 402 of the participants indicated they had difficulty in
collecting the data from their students. ‘The two primary problems were that only
a small sample was randomly seletcted from each of their classes and the fact that
participants teceived the materials too late in the schoal year. The latter
problem is easily solved and the first one will be worked on prior to. the next
data collection. . :

-~

3. Adequacy of directiona for coilecE‘)g data from participants studenGS\\\ A

/ o -
) Eighty percent of the participants felt that the dlizctions they used for
collecting data from their students were. adequate. The major problem seemed to
be in randomly selecting students from classes. This procedure can. be simplified,
but probably not to everyone s satisfactidn. o : K

; o
Ga
.

General Participanq Information

34.

Y
3 .
5

bo" participants return to school they taught at prior to program
participation? .

L8 Sixtv-three percent of the participants completing the Sequential Programs
ané 937 of those beginning the Sequential Progrdms returned to the school they
taught at prjor ta program participation. Seventy-eight percent of, the people in
the! .CHEMS component and over 90% of the people ih the General Science Comporent .
retu ed to the school they taught at priot to program participation. The specific
reasgns for teachers leaving schools, are being catalogued and may provide some °
useful Aong\tudinal information. y .

3,

b
[
B

1
-

ihat size schools do participants

v

What @uﬁjects, grade 1eVels, and in
degire to teach? = °

~ ‘n

+
«

Participants were asked to respond to the. question, "What subjects, what grade
level(s), and in what size schoolg they would teach if they had complete choice in
the matter and salary was not a factor?" Information on this question will be
presented under each program component. :

~

sy
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H'_a_ a.) General Science Component

.v Apptoximat%iy eighty percent of the Generdl Science Participants indicated they
would 1ike to continue teaching general science or some combination of subjdcts which
included general science. Mathematics was the most frequent companion ( 20%) when
participants listed-more’ than one subject.

Approximately 85% of the General. Science participants«would choose to work at’
. least some of the day wit! students ninth grade level or below. Approximately 60%
“ indicated they would prefex to work exclusively with these younger students.
o 7 Lo

The General Science p@rticipants 1f given their choice, would choose, to work in
schopls having student’ enrollments of approximately 650 students. Furthet analysis
/reveals’ that those in the Earth Science .Section prefer an average school size of 800
students, _whereas the participants in the Physical Science section prefer, on the
average, a school of about 475, students.

A Py
.

b ) CHEMS Component .. "3

S

Sevenﬂy-five percent of the GHEMS participants would like to teach chemistry or
some combination of subjacts including chemistry. There was no one particular subject.
whtéh was picked most frequently as a companion when participants listed more than one~ ..
subjedt. . , . | SR

L %

= - . +
‘- -
. -

Seventy-fiVe percent of the CBEMS participants would choosJ to work at least some
of the day with stidents of .tenth grade level or 3£ove. Apprgyimately 50% 4 dfcate-
they preferred to work exclusively with tenth gra students or older.

. .y .o K . ) .

The CHEMS participants would prefer on the average, to teach in’ schools with .-
enrqllments of SSOlstudents. '

B
L4
[

@

»

H. Sequential Instituteslr BT T b _

1

. The Biology Sequential people all prefer to teach biology or biology plus some

" other sdbject * The Chemistry equential participants,all prefer to teach chemistry
or chemistry plus some other ubject. This seems to be true of particip nts beginning |,
the program and those completing 1 The number of participants for whikch we have . )
this type of ddta is too small however. -to make a strong generalizatio . ;

v

-
-

|
- L
. .
1
: .
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.

: Almost all Sequential participants, those beginning (n=12) and thosi completing

. the*program (1i=8), indicate thby would prefer to teach at the grade levels 10 through

- 12. Although the, .number of respondents was small, it appeared this trend was stronger
in. those participants completing the program. " /

L 4

- s e

¥
'l. )-

K .. Serential participants if given their choice, would choose to work in schools f
< having a student enrolIment of approximately 1000 students. Further an lysis reveals,
however, that this* may depend on whether you. look at participants who are beginning
program or those completing it, It aleo may depend on the subject area of the part-
icipant. Beginning participants indicate the ideal slze school for theh has approx-
imately 600 'students, where?s those part‘ cipants completing programs indicate they would
rather teach in a ichaol of approximately 1500 students. There also appears to be & -

{

-

. ]

-

)

N tendency for chdmistry teacﬂers ta prefer somewhat larger schools than piology teacho;s.
A note of caution should be. 1nc1uded here “n that the above statements ‘are based on J/
“ relatively small samples an the stntoments could be very biased.
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IV, RANKING OF PROGRAM OBJECTIVES

1

-} Comprehensive Program participants and staff were “asked to rank ordexr

program objectives. This was done for each program component. |
A questionnaire was developed which listed a series of objectives which

were to be rank ordered. The list of objectives was developed from the Program
proposal and then modified based on inputs from staff and participants.
Participants and staff were asked to rank order the objectives beginning with |
one (1) as the most important and to progress to what théy felt was the least.’
important objective. Participants were asked to do this in terms of what they
felt were their greatest needs. Staff were asked to rank order in terms of
what they felt were thé participants greatest needs. No two objectives could
be given the same value rating, .

Table 33 provides information on how participants and staff rank ordered
program objectives. The mean rank ordering for the total participants and the .

spotal staff is provided. The information is also broken down according to
jprogram coggonent, ' P

w . -
v

Observation of Table 33 indicates that participants and staff are in fairly
good agreement as to the relative ranking of objectives. Subject matter
competency is rated by participants and staff as by far the most important
objective for the Comprehensiveﬁkibgram. Developing an understanding of.the
nature of science, using science instructional activities consistent with

contemporary objectives of science education, the implementatiqp of new

curricular materials in the schools of the region, and participants functioning
as a source of innovation in their schools were other objectives which received

_high ratings from participants and staff.

_ The rank order for some objectives was quite different from one conponent
to another. This 1s not unexpected when the nature of the components and
tHe needs to which the different components are addressed is considered.

. ¢ ‘

The importance which was assigned to various objectives has been taken
into consideration in Comprehensive Program.Evaluation. ey are also being
taken into account in program development. T7

N\

“ 4 N
~ Code for Program Components ’ .o .

~ f 7

1= Sequential Biology Colponent ' i

2 = Sequential Chemistry Component R S ~
3= Unitary CHEMS Component ) :
4 = Earth-Science, Section of General Science Component

5 = Physical Science Section of General Science Component

~
»

"'t’,
s

b

™o




. - . . ‘ 3 : ) . pou8ysse Bupnuex uesk ,
‘ouyoypou pue - -

«wﬁo rnv—_osu 82333

’ . i . : -4 pajeiax pue ‘Suyyosay - -
| -, 1. . 20uUITOS ‘IDUPTOS U 8AIIIED
oo SN . A . ) piesol $3uIpPNI§ JooYdOs

5 . 1 Y ) . - huavcooom ajeayjom [IIM

3

(€2°2) 1297 2> |€00°9) [(ee-) |(ee=0) [ere) |ee 9) |wore) 1w9°9) [01°0) - (00°6)) Aho mv oys saayowsy jo usudolaa
8- -6 9 8 8 01 |~SGrYy 6 L-9 8 ¢1-11 [ ' <1 i ..c.v oﬁ suuaou ?3nqyx3uo) °¢

- " 2. LS v ), & N
- } . oo sr. \H.M./ , . Tt

R . ) s : *walsks

‘s
.

jooyds. 8§y 03 wc.nc.,:..uou uo
- «=dn uoyivAOUUY 3JO @2anos w

s ol o

-
i 1. : | |
(80°5) 1 €6975) ['(00“E) 1(62°9) |(L9°%) |(¥5°S) [(L9°¢) |(01°S) | (00°%) Aho 9) | (L9°%) |(v1° mv se Suyuoyiouny s1ayoe3I-
. Y _ S € - L Y S T8 Y . r AN L " _ 3yl pIevmo3 IINGFIJUOD °Q_
L m 2 H . ‘. .o . ... - o — , 7 e . . .
’ ; I : S I S Y - : *81001}08 6x01dED]
. ! ‘ El I’Ail:/l? e . » ST —— H US?EH.H.““UUG&EA’DN” S~
(69°%) . ANo mg Aoo.me\vﬂ oV _Aoo “S) [(s1°8) [(L9°2) [(09°%) | (£9°%) [(65°9) | (£€:9) [(11°9) | - -and zemdu_jo uoyieaugwey - o
t _\ ._m ~1 S 7 € | € | € €L 9 L ,l,/,n/._lfne.n 3Y3 paemo3l I]INQIIuody- °%
) ’ " . /../[/ llhkf\llnm.l e ‘*ucy3wonNp? -oocouom .
: Vo . —_— L jo wwzuoo?ﬂo Kxvaodwsjyuod
< . ~"_t Lo yamm ucouhwnaoo. SIYFTAIIOR . 2
17€06°9)" (21°6) {00°11) [(80°9) [(00"%) |(61°#) |(€E"L) [(E1°%) | (00°L) |(4S°9) [ (00°9) [(96°5)’ | teuoyaoniasuy aduayos Bujsn \\»\
’ S < 11 S € [4 L-9 [4 8 . S T €-t 9-§ 51342833 vymmww1wu=mﬂmwmww\ v
, . . . . : . < - ¢ - .wuo:oaour I07AX98 ~3a2d pus-—
i . o . . pasuajiadxa ““%bb\nawow
(1676} (62¢)| (00°6) (8E°L)| (00°11)(S8:9) | (00°6)(€8°9) | (L9:01) (60°6) hoo.oﬁimmm.hv , pue 83dooudd ‘seap} jo <
11 8. 6 6 - 11T [, 6 . 11 L 1 11 €1 8 e8ueyoxa ay3 @8vinodus ol ‘¢
N . 'Y d - . : . . .
- o Lo . . . : " +35u2728 jo aan3
(297%)1(58°6) | (00°2) [(%5°9) I (€€°9) [(€L°S) #XEE°T) |[(ET°L) Qm.mv (8%°%) | (£€°S) |(1v°S) ! -gu 3yl 3o Bujypueisaapun
c .9 . r4 '+ 9 '/ r4 ‘8 . r4 "9 S ue_saaydeal. uy doyanap oL °g
- i J//// - e
N y ) ,/ , v N - . . »*8313Yoea] ’
("1 (es72) A*oo.avﬁ*nu.Nv,A*oo,auA*nh.Nv (£00°TX(,0L°2)] ££9°1) £96°1//( €€ D £6°2) . ¥o Aduvzedwod xaziEw _
1 1 1 L S 1- 1 1 1 1 1 1 .30afqns aya oncouwﬂw oL °1”

~

4
3 ]

[ e esTy | (1mu) Amwncvfrxﬁnncv (8y=u) | (g=u) (0g=u) | .(€=u) (gz=u) | (Ewu) (geau)
3J3eas caxed | jjeas *3xed , 3yvas 3aed | 3yeas -3zaeg | 3yeas c3xwd | 3yyeas -aaeqd

e, v - b—— -
~ .
»
.
.
-
-
.
v

. 180l 9 o_ S pue 4 t A ) 1 . \
. jusuodwo) yowz 104 pus wexldoad Twro)l 10l PIISYI . S . \ S
. . AY j3eas »m pue sjuadyoyzaed Ag s$3aay3oafqo weiload jo Suyaapap Nuey
. » d / N

€C J1dvL ¢
-- -- y-- -- -- -- ---- -- ---I------- -- ---- -- lﬂ--




. . Ce ‘ e ) S e P : T
_1. . - , : ~ . 3 ., ‘ o | R - ) -
-3 N .“. L, . b ’ ) . L e, 4 * -7 B - -" .

T = B ] 1 ; B . ‘ -

- . . - el - e .., ° : . | “®d13ewd
:ao L) |(sw°8) | (00 c1)| (sH 11)|(€E€) | (s€°9) [(e€” 3 * Qo,t '(£9°9) | (y£~¢X [€00°6) | €00°11) -ﬁez uy »o:uﬁuea d3seq
o9 r 41 A €1 T “..8 6 =01 T L=9 . o1 Z1-11 (2 2 e sxayowd3 uy doyanap ol’g - -

- 0. ...‘.n - - ~ N .. . H “ - . . . i . ' ,

R .. I s <! ’ . - . *3jUdUMICXYAUD,L3Y{enb & Buy
) L Y T - b ] . tnunu:«ua:c.w PIAIOAUT SUI]
Q.# 01) [ (19-8) | (00°01) CN 8)~ %mm | (zs°8) (og-11) Sn.mv.. (£9°11)[ (£1°6) [(00°S) | (61°2) | =-doxd ayd Jo Buypueiszapun.
el €1 [.». o1 .01 TV R4 A R4S €. : ' €1 S .6 ue 8«&88 P %:3.% ol°2
a3 ICP el T ’ ! A . . ) (s
| ~ . {"’ e . N - ; g . .. - jt”mﬁ../\ ulrv@u )Om.oun uwwmv.

* "2 . T, AR S .F i : ) .- 7 £33F¥o0s 831 pegeex 8dUaIS

| (ee~0) |(8€°8) | (00°2) | (6z°8) [(ee-8) T (88°1) [(€€*9) |{e£*8) [(00“01)|L£96) | (00" %), | (0L L) _.aby 3o 3uypueisaapun ue

t.. 6 "1t L A SRR Y 11 G-y 11 11 4 €< | sxeyowal uy ._B?oq oy

1 e . R .. - - ! k i - »

| R R O T . ) e T - oo Ouw...nozuum qo- 8uy .

L ™~ |- -doyansp uy syrpAs ‘sTIPASIY
L e - - ) ; ) * w:ﬂno«uugvﬂrrt%
(ss°8). [(v0~L) | (0078) | (€€°8) [(00°6) | (¥0°9) |(£9°8) | (££°9) | (£9°8) [(95°L) | (00°L) Qc L) 1:33.52: 8uydoranap
Ol L. -8 11 o1 L .01 9 o1 . 6 8 or. [ 5288 158 2INqIX3U0J*(Q
- . ’ N ouzu«uad,ﬂ :ooauop namow
(€2°¢) |(99°5) | C00° %) | (89° %) |(00°¢) | (6£°S) |(€€L) | (€0°9) |(L9°L) |(€%°S) | (00°8) | (96°S).| . puw sadeout “sespy 3o

8-L VJ -9 € L .9 -9 S 6 v -6 9-G a8ur{oxa Y3 owmu:ou:v o1~ *

“ - | ~ ) ’

(80°01) [ (9£°¢) | (00°€V)| (€8 %) |(£9°11)| (18°01) | (00 €1)| (€9°01)| (€€°9) [(L5°%) | (€€°8) | (ST°S) .oouwov SN ue Surie1d _

2t o1 €1 - €1 123 SR I 4 €1 s. |, € |01 . € | -wod sauwdydTased’uy 28& .

” . 4 v, oo . . . M . < [

(1) (6S1)| - (1=u) (GZ=u) [ (Emu) (gy=u) | (€=u) (Q€=u) | (€mu) .LBT=u) [ (€=u) (gZ=u) . L o .

33eas  ‘*3aed| 33vas  caxed | 33eas caaed | 3yeas  “axed| 3IPAS *aaed| 33eas  caxeq LT \

. " 1810 9 G .pue ¢ € . ) A - | 1 o \ U
. . ) , ’ (a,u0d) €€ ATAVL . LT ’ ’ . \ i
- »’, . ! . - o i . - * ....- . .f., .% .

. & . . » ) f\ - J, .
> ., o . | ~

. - Y > M * \ -~

[ . - .
- . N . . -~ . .
R l l I l I l l l l * l .xl l
. — - .
< . . .
- - . *e N ! L3 .

&v

. \
P .
. - - . -
i ;
.
. <A
* 1
" .




. .
. -
-

.'v-o
o

)

I.
11,
111,

1v.

Data was collected and analyzed related¢to the’

SUMMARY : o ' : ls

¢ Descriptive Information on Participants

Evaluation. of Program Objectives
Program Process Evaluation

Rank Ordering of Program Objectives

+ Some major points discerned from'these four areas were:

.

1,

— ar—

,

" science educators as ‘to the types of classroom

_Little change could be noted on the participant attitude measures used

. ' Ddta’ collected on perticipanta

The Comprehensive Program has made significant progress toward serving
onlys the North Central ’Plains Region. . ,

Participants in the program normally teach more than one sclence subject
arld at more than one grade level. Many of the participants have at
least some teaching responsibility at. the Jurior High School level.

The participants enjoy teaching science and they like the students they
teach ‘ i .
The participants entered the program in generally good agreement with

d laboratory activities
vhich should be used for secondary school science instruction. The

program components,’ in general contributed pos tively toward strengthening

S

"this agreement. i . E )

The, science laboratory does not appear to be a major part, of participants’
science instruction in grades 7-9. This statement is based on the amount
of time participants report that their students spend in the laboratory.

he participants _haye fairly positive attitudes toward their science
facilities, equipment and materials. One would assume there is a

" rélationship between this finding and number five above -but at this time

th t relationship is sheer speculation, *
Participants in all prdgrams, where data wvas available, showed significant
progress in subject matter competencies by the completion of the program. .

as pre- and posttests., It should be noted, however, that pretest attitude

scores were’ quite high . e '

In general participants were pleased with their respective program
components, the, University of South Dakota, and the City of Vermillioh.
Where problems were uncovered avenues for improvement are being pursued.
students is being processed. No comparative
information will be available until follow-up data is collected in Spring,

w2t . :




